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There are several excellent marker beacon 
receivers on the market today. But as an effi- 


cCeoMmMbPARE cient aixplane operator, you will want to 


select the one that best meets your own 


ALL ce ow Ee requirements. To do this, you'll need facts. 


You will want to compare. Check the table 


—the Lear Marker Beacon Receiver is complete! * below, and see how the Lear Marker Beacon | 


Receiver excels in the number of essential 
features it offers. Only the Lear Marker 
Beacon Receiver offers all the important fea- 


tures listed below. Send for complete details. 


LC-8 


fi | 
&S LEAR INC. 


LEARCAL DIVISION | 
RKER BEACON . 11916 W. Pico Blvd., Los Angeles 64, Calif. 


RECEIVER Exp. Distr.: Lear International Export Corp. 
9 East 45th Street, New York, New York 


THE LEAR 75 MC. MARKER BEACON RECEIVER. Engineered 
to meet the highest performance requirements of air- 
line operation, yet compact and light enough in weight 
to make it suitable for installation in all single- and 
multi-engine executive 

aircraft. Complete and 

dependable aural and 

visual signal identifica- 

tion, assuring positive 

“fix” over all 1Ls, fan, and 

“7” airway markers. 


LEAR | MAKE | MAKE | MAKE | MAKE 


CAA Type Certificated. 4 
Single package construction, providing ease of installation and removal. we lele| : 
Total weight less than eleven pounds. Bae oa 
Less than % cu. ft. of space required for mounting. it ae |“ 
Self-contained power supply — independent of other power sources. 
ARINC tubes — the industry’s highest standard — fully utilized. i ee 
Provision for speaker operation as well as headset. Sas ee 
Three individual indicator lights for outer and middle markers, and airways beacons. 
D praseteteet indicator lamps. le lel| fe |“ 
Hi-Lo sensitivity switch, permitting pickup of weak signals or suppression of overly strong or spurious signals. 
Aural and visual sensitivity individually adjustable to pilot preferences and to various installations. lvlelel | 
Cost under $600.00. i |e ah ae vd 
“Only the Lear Marker Beacon Receiver combines all these features 12: 8eeGss Jails 


DEERE & COMPANY . .. 


This pioneer American Farm Implement manufac- to provide safe, fast, economical and reliable 
turer is now operating two Aero COMMANDERS transportation for its executives. 


Complete information on request. 


Ehret O72 22? _ ane aqaewu 
AERO DESIGN AND ENGINEERING COMPANY 
TULAKES AIRPORT P.O. BOX 118 * BETHANY,OKLA. 
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REPUBLIC 
AVIATION 


Behind this symbol are 30,000 men and women with countless skills, trades and 
professions whose ingenuity is so greatly contributing to our nation’s production 
resources. They are the builders of today’s F-84F THUNDERSTREAK fighter- 
bombers for our Air Force and for the air arms of the friendly allies banded 
together in NATO. > > The scope of our work is world wide even though most 
of us live on Long Island or within a 50 mile radius. Among other things we come 
and go in 10,000 automobiles. We earn an average of $2,500,000 weekly 
with which we support our families and our 230 individual communities by 
payments of more than $10,000,000 annually in Federal, State and local 
taxes (this is in addition to the millions paid in taxes by Republic itself). > > 
We also buy $631,000 worth of defense bonds each month. We use material 
and equipment supplied by 2,126 firms in the United States which totalled 
over $385,000,000 last year. This helps provide employment for another 
300,000 of our fellow Americans. > > The aircraft manufacturing industry 
has become an integral part of the national economy as well as a vital link 


in the pattern of peace for the defense of our Country and the free world. 


FARMINGDALE, LONG ISLAND N. Y, 
Waboes of te Wl Teanstertell Mandeyet  Mandecdtieal 
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| CASE HISTORY: #811-102 | 
° CUSTOMER: GENERAL MOTORS 
DMCA AGOMIN rs ure etn, tet sare viel oysticshi'g Sieve, s.0 wie cde 27 | CORPORATION I 
| SHIP: LODESTAR N-5113 | 
Now Hear This... 6 Performance Pitfalls... 20 | Complete deseal and reseal of integral | 
| fuel tanks by the brush and streamline | 
| method (using MMM EC-801 sealant). | 
Job completed in ten work days...one 

NBAA Report .... 24 | of four Lodestar tank reseals for the | 
| same customer, all GUARANTEED. | 
fo eRe Neat eee i 
BOUNDED SY JZERED HENRY, Loe Check with TEMCO-Greenville NOW 
on your multi-engine executive aircraft 
EDITOR & PUBLISHER = MANAGING EDITOR EDITORIAL DIRECTOR rehabilitation requirements. Comprehen- 
Mrs. J. Fred Henry D. N. Abnstrom Franklin D. Walker sive production-line facilities and exten- 
sive military and airline experience 
assure you of low cost, rapid schedule 

ART DIRECTOR PRODUCTION MGR. READER SERVICE MGR. and expert workmanship. 
P. Nowell Yamron pianiey, by Cook Ue SSE From tank-resealing to complete nose-to- 


tail overhaul, Temco is your best source. 


For full details on this case history and infor- 
mation about TEMCO's complete custom 
rehabilitation service for multi-engine aircraft, 


write to: 

| See hes eras Herrol Bellomy, Gen. Supt., TEMCO 
ioe Aircratyhecoeiaht MEMBER AUDIT BUREAU OF CIRCULATIONS Aircraft Corp., Greenville Overhaul 
Bieler piste essere Division, Box 1056, Greenville, Texas. 
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Bendix* Radio airborne units provide instant transmission and recep- 


DEPENDABLE 


tion on 360 crystal controlled channels .. . Single frequency selector 


controls both transmitter and receiver . . . Ground station gives clear 


2-way voice contact from ground-to-air or point-to-point service. 


Here it is... all wrapped up in a single 
Bendix system . . . complete VHF air- 
borne and ground station communi- 


cations! 


Airborne receiving and transmitting 
is controlled from a single frequency 
selector. (The Bendix MN-81 on the 
opposite page). 


No more confusing channel letters. 
No more conversion charts. A flick of 
the finger and you select any of the 360 


available frequencies. You don’t have 


Export Sales: 
Bendix International Division, 


to crank or fiddle to transmit or receive. 


Bendix Ground Station 
The ground station is the newest 
development in the complete Bendix line 
of VHF communication equipment. 
Here is local or remote control as you 
wish. Fifty watts output -..117 volts 


input power. 


A Complete System 
Whatever your requirements... now 
as always ... whenever you need VHF 
communication you can always look tc 
Bendix . . . The Name Millions Trust. 


BENOUK ROQO 


DIVISION OF BENDIX AVIATION CORPORATION «+ BALTIMORE 4, MD. 


West Coast Sales: 
10500 Magnolia Blvd. 


Southwest Sales: 
3300 Love Field Driv 
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CONTROL PANEL 
Instant, fingertip control. 


RA-18 
RECEIVER 
| Weighs only 18 pounds. 


TA-18 
TRANSMITTER 
Provides 25 watts r-f output. 


VHF 
‘GROUND STATION 

TRANSMITTER AND RECEIVER at 
Local or Remote Control Ae : 


Bre te etm ae eet 
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SPARTAN 
TRAINING 

PLUS 
PERIENCE 
EQUALS 


IN 
AVIATION 


America’s leading aviation 
firms need and desire your help. 
They offer you opportunity for a 
successful career with advancement 
according to your ability and train- 


ing. 


Plan for a successful career in 
aviation. Get your training at 
SPARTAN, the University of Avt- 
ation, internationally-famous for 
thorough aeronautical training. 
There is a job waiting for you. 
Don’t wait. Make 1954 the year that 
started you on the road to success 
in aviation. 


Write today for complete infor- 
mation about SPARTAN training 
and job opportunities available to 
you. Do it now. 


/ERSITY OF AVIATION _ 


0200000880088 H8OOSECE 
Maxwell W. Balfour, Director i 
Spartan School of Aeronautics Dept. S-34 
Tulsa, Oklahoma 
Please send your free Catalog immediately. 
Names" Age 
Address. 


City =e State 
Indicate which of these branches interests you: 
DD Flight CD Flight Engineer 
1D Crop Dusting [(] Instruments 
(J A. & E. Mechanics [J Link Instructor 
0080080088880 8888088SO3HSSCHSSCO 
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now hear this 


PERSONNEL 

John L. Atwood, president of North 
American Aviation, has been elected presi- 
dent of the Institute of the Aeronautical 
Sciences for 1954. Mr. Atwood is a Fellow 
of the Institute. Other elected officials of 
IAS for this year include four vice presi- 
dents, William A. M. Burden; E. S. 
Thompson of Aircraft Gas Turbine Div., 
GE; Edmund T. Price, Solar Aircraft; 
and John W. Larson of Consolidated 
Vultee. E. A. Sperry, Jr., of Sperry 
Products, Inc. was elected treasurer. S. 
Paul Johnston was re-elected Director of 
the Institute; Robert R. Dexter was re- 
elected JAS Secretary, and Joseph Mai- 
tan, Controller. 

W. T. Piper, president of Piper Air- 
craft Corp., was named Chairman of the 
Utility Airplane Council of the AIA. 

Charles B. Sweatt fills the newly cre- 
ated post of vice chairman of the board of 
Minneapolis-Honeywell Regulator Co. Tom 
McDonald and A. M. Wilson have been 
named executive vice presidents to assist 
Paul B. Wishart, M-H president. 

Frank W. Hulse recently was elected 
to board of directors of the Conference of 
Local Service Airlines. Mr. Hulse is presi- 
dent of Southern Airways, Inc. 

Dr. C. J. Breitwieser has joined Lear, 
Inc., as Director of Engineering. Dr. Breit- 
wieser will head Lear’s General Develop- 
ment and Engineering Division. 

Walter G. Bain was elected a vice 
president of Republic Aviation Corp. by 
Republic’s board of directors. Also at 
Republic, William Ehrbar succeeds Mr. 
A. C. Winters as purchasing manager, and 
Wesley Pye and Vincent Suhr have been 
named purchasing agents; Pye in charge 
of the Farmingdale purchasing section, and 
Suhr in charge of subcontracting. 

Charles Fredericks recently joined 
Air Associates as a Sales Engineer. A 
well-known pilot and _ instrument-flying 
specialist, Chick Fredericks has accumu- 
lated over 20,000 hours of flying time. 

W. E. P. Johnson has been named 
manager of Solar Aircraft’s newly created 
European Division. In this country, Kent 
M. Campbell has been appointed man- 
ager of Solar’s new Dallas-Forth Worth 
ofice; William F. Cords replaces Mr. 
Campbell as assistant manager of con- 
tracts, San Diego; and Fred S. Hage, 
Jr. has been named manager of Solar’s 
Des Moines contracts office. 

W. Waits Smith is now manager of the 
Aviation Gas Turbine Division of Westing- 
house Electric Corp. A widely known 
authority on aircraft powerplant develop- 
ment and production, Mr. Smith is in 
charge of all phases of jet aircraft engine 
development at both Kansas City and S., 
Philadelphia plants. 


COMPANIES 
North American Aviation has been 
awarded a Navy contract for production of 


| 


an undisclosed number of FJ-4’s. | 

TEMCO Aircraft has purchased ex- 
clusive engineering and conversion rights 
for modifying Ryan Navions to Riley Twin 
configurations, from Dauby Equipment, 
original owner of Riley Twin conversion 
engineering. Be: 

Ryan Aeronautical Co. has been 
awarded a new production order for ‘com- 
ponents on the General Electric J-47 jet 
engine and for afterburners on the newes 
model Wright jet engine. 

Northrop Aircraft holds a new USAF 
contract for extensive boundary layer con 
trol research. 


AWARDS 
Leonard S. Hobbs received the 195 

Collier Trophy for his leading role i 

development of the Pratt & Whitney J-57 
Henry T. Harrison, manager of weath: 

er service for United Air Lines, was the 

1953 recipient of the Robert M. Lose 

Award, bestowed by Institute of Aero. 

nautical Sciences. 

Dr. Donald Coles of California Insti 
tute of Technology, was the recipient o 
the IAS’ Lawrence Sperry Award for 1953 
Dr. Coles was cited “for fundamental con 
tributions to the understanding of super 
sonic skin friction.” 

Ernest G. Stout, Staff Engineer i 
charge of hydrodynamic research and de: 
velopment at Consolidated Vultee, wa 
selected to receive the Sylvanus Alber 
Reed Award by the American Honorary 
Fellows and Fellows of the IAS. 

Capt. Charles F. Gell (MC) USN, a 
the Aviation Medicine Acceleration Lab- 
oratory, Naval Air Development Center, 
and the Univ. of Penn. School of Medi- 
cine, was chosen to receive the IAS’ John 
Jeffries Award for 1953. 

AERO CALENDER 

Mar. 22-25—Institute of Radio Engineers 
National Convention, Hotel Waldorf As: 
toria, New York. 

Apr. 5-6—Society of Plastics 
(Canada), 12th Annual 
Mount Royal Hotel, Montreal. 

Apr. 19-20—Joinily sponsored Stanford Re- 
search Institute and USAF symposium 
on automatic production of electronic 
equipment. Fairmont Hotel, San Fran- 
cisco. 

Apr. 29-30—American Society of Tool En- 
gineers, Convention Center, Philadelphia. 

May 4-6—Electronic Components Sympos- 
ium, Dept. of Interior Auditorium, Wash- 
ington D. C. 

May 5-7—Third International Aviation 
Trade Show. 71st Regiment Armory, New 
York. 

May 10-12—Convention on Airborne Elec: 
tronics, Institute of Biltmore Hotel, Day- 
ton, Ohio. 

June 21-24—IAS Annual Summer Meeting 
IAS Bldg, 7660 Beverly Blvd,, Los 
Angeles, Cal. a | 


Indust 
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PICK the PIPER te 


for FLYING EASE 


The Piper Tri-Pacer is the easiest airplane to fly that’s available 
today. With its tricycle landing gear, take-offs and landings are 
virtually automatic. Its rudder and ailerons are inter-connected 
to eliminate the need for coordination. It is so easy to fly a num- 
ber of people have soloed after only one day of instruction— 
several after less than three hours! 

Its flying ease is translated into comfort and safety, too. In 


PICK PIPER FOR COMFORT, TOO. There’s new com- 
fort, new interior beauty in the 1954 Tri-Pacer. Foam rough air it is noted for its solid, big-airplane feel. Its stability 


Ean a nerous sound preelng mean rele xed, and stall-resistance are so perfected that one leading editor and 


quiet flight. Five individually controlled air vents, < : ; ae 
dndeloueshin heaters: (irontoand xear)) windshicld authority on personal airplanes wrote: the Tri-Pacer is “as stall- 


defrosters add to cabin comfort. More than ever, the and spin-resistant as they come.” 

Br wece ie aviation /s\outstanding value: Yet for all its superb flying ease, stability and safety, the 
Tri-Pacer is an efficient, cross-country airplane, with over 120 
mph cruising speed and over 575 mile range. And you get all 
this for nearly $2,000 less than any other four-passenger plane— 
for less than half the price of any other with tricycle landing 
gear. Little wonder the Tri-Pacer leads all others in sales. 

See it, fly it today. You'll pick Piper. 


‘XN “i = : Di 
TAKE A DEMONSTRATION FLIGHT in the handsome new 1954 
Tri-Pacer and see for yourself the amazing flying ease, comfort 


and performance. Check these important features, too—tough, re- 


silient, easy-to-repair Duraclad finish, beautiful two-tone styling, Send for brand new full-color °54 Tri-Pacer and Pacer brochure Dept. 3.K 
dependable Lycoming power, flaps for short field use, separate 

front and rear doors, “flight-planned” panel with room for full PIPER APT R COR CA. Fah) «COOSRAES 

radio and instrumentation. Send today for full-color brochure. lock Haven, Pennsylvania 
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RADAR 


SONAR 


HYDRAULICS 


TELEMETERING 


POSITION LIGHT FLASHER 


FORWARD POSITION 
AND FUSELAGE LIGHTS 


RED TAIL LIGHT 


WHITE TAIL LIGHT 


Nominal time in seconds 0.00 


ELECTRO-MECHANICAL 


These dependable, light weight Position Light Flashers, which are 

in service on major airlines around the world, are now available with 

the new flashing cycle as illustrated above. 

As in previous models, the new Bendix-Pacific Assembly 554230 

incorporates a constant-speed, compound-wound ball bearing motor that 

assures accuracy of the flashing mechanism. Internal relay action also 

assures synchronization of fuselage and wing tip lights with either 

the red or white tail light. Relay contact points are designed to handle the 
_ increased current resulting from combining the forward position 

lights and fuselage lights ina common circuit. 

Complete information will be gladly sent on request. 


ULTRASONICS 


ATTENTION: Owners of Bendix Flashers: 


Bendix-Pacific 450250-0-3 Flashers can readily be converted to conform to the 
new flashing schedule through the use of Bendix-Pacific kit #552490. For 
more information on this: kit or other service parts contact Service Dept. at 
117 E. Providencia, Burbank, Calif. or one of the offices or distributors 
listed below. 


11600 Sherman Way, North Hollywood, California 


East Coast Office: ~ Export Division: Bendix International Canadian Distributors: 
“475, 5th Ave., N.Y.°17 205 E..42nd:St., N.Y. 17 Aviation Electric, Ltd., Montreal 9 
New York Area—Standard Aircraft Equipment Co., Inc, 241 Old Country Rd., Mineola, N.Y. 
Southwest Area—Southwest Airmotive Go.,- Love Field, Dallas 9, Fex. Miami Area—Airwork ' Corpo- 


ration, P.O. Box 194, Internatjonal Airport, Miami 48, Fla. Central Area—General Airmotive 
Corporation, Municipal Airport, Gleveland:‘IfY Ohio 
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TWA flies the finest 


... the largest Constellation fleet in the world 


Even on the ground, this graceful Skyliner seems poised in 
flight. And in the air, it’s the pilot’s dream, the passengers’ delight. 
Such an easy-going feeling of speed and dependability. Such 
luxurious accommodations throughout. So much more room to walk 

: ; Best bill of fare in the air! Delicious complimentary 
around in that it actually surprises you. Yes, no wonder Balt eet She MGM Bool RE WAG eoteres coe tee 
TWA Constellations have become the symbol of the finest in all overseas flights and First Class flights in the U. S.A. 
air travel . . . the first choice of the world’s most experienced travelers. 


there in the world do you want to go? For information Fly the fines?. > FLY = 


id reservations, call TWA or see your fravel agent. . TRANS WORLD AIRLINES 4 


— B a D 
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Indications are that many military aircraft accidents are traceable to engineers’ 


lack of sufficient consideration of pilot capabilities in their design of controls 


A a former jet jockey and an active engineer in the 
turbojet controls field, it has often appeared to me 
that many engineers show a serious lack of realization of 
the turbojet problem as it appears to the average pilot. 
Military aircraft are designed to accomplish a given 
mission, usually destructive, after reaching a target, 
whether it be enemy aircraft or ground installation. To 
accomplish this a pilot must devote the major part of his 
energies and attentions to environmental conditions out- 
side his aircraft. These include his own flight formation, 
other friendly and enemy aircraft, anti-aircraft opposi- 
tions, navigational aids, weather, and miscellaneous dis- 
tractions. The lack of realization of these conditions by 
the design-engineer often results in insufficient considera- 
tion to designing controls within pilot capabilities. The 
importance of this cannot be overemphasized inasmuch 
as many of the military aircraft accidents which have 
occurred in the past few years can be traced to this fac- 
tor. Lack of technological advancement in one way or 
another is often blamed, but behind it is the fact that 
the engineer often does not place himself in the position 
of a pilot with his life as well as an entire airplane in 


his hands. 
Flight Operations 


As a general rule pilots are not interested in the tech- 
nical details of control systems. Whether these control 
systems are hydraulic or electronic, whether they are 
assembled by trial and error or analyzed by LaPlace 
transform, or whether or not they meet arbitrary tech- 
nical requirements, are all incidentals. The pilot is in- 
terested in a system that, from the cockpit viewpoint, 
will be simple to operate, reliable, capable of safe-guard- 
ing the engine during his periods of distraction, and 
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NOZZLE 
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AFTERBUANING 


THROTTLE POSITION 


TURBOJET ENGINE EXHAUST 


FIGURE 2 NOZZLE AREA SCHEDULE 
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capable of giving the maximum performance consistent — 
with these factors. | 

Let us examine the actual situation facing a pilot at 
one of the critical periods in any flight, i.e., take-off: | 
(To aid in visualizing flight conditions, refer to Fig. 1). 
The average jet fighter breaks ground on take-off at an | 
approximate speed of 150 mph, or roughly 220 feet in ~ 
each second of flight. This rapidly accelerates to around — 
275 mph, or two city blocks every three seconds. Al- | 
though prior to the start of the take-off run the pilot has _ 
thoroughly checked his flight instruments, engine instru- — 
ments, controls, flaps, dive brakes, fuel supply, emer-— 
gency alert switches, radio equipment, lights, cabin — 
pressurization, oxygen, and other assorted equipment, | 
a few odd fuctions still remain. Once airborne, he must — 
retract his landing gear, pull up the flaps, retrim his — 
controls, check his engine instruments (from three to 10 | 
of them), and check his flight instruments, while juggling 
his power to fly within a few feet of his element leader 5 
and only a few hundred feet from the ground. All this 
must be done while traveling at 150 to 275 mph. 

At cruising altitude the pilot can ease up; but not — 
much! Engine and flight instruments must still be re- | 
checked, as must the other cockpit accessories. In addi- — 
tion, gun, rocket, bomb, and tank switches must be altered ~ 
while the pilot is flying in formation, accomplishing his $ 
navigation to take him to his target, and watching for 
other friendly and enemy aircraft. 

The landing operation is the reverse of taking off, but 
with additional complications in that the pilot cannot | 
stop to figure out his next operation. While approaching © 
and circling the field at 250 mph or more, he must keep his ~ 
eyes open for other aircraft in the flight pattern, check his 
flight and engine instruments, trim his controls, drop his ° 
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Requirements 


vy Robert E. LaCroix 


jupervising Engineer, Aviation Gas Turbine Div. 
V estinghouse Electric Corp. 


live brakes, select his fuel supply, alert his emergency 
system switch, call the control tower for landing instruc- 
ions, and generally line up for his approach and landing 
yattern. Once his speed is reduced, he must drop and 
theck his landing gear, recheck the radio control tower, 
and line up for a landing approach. On the actual ap- 
oroach he must carefully maintain speed within a few 
mph over stall, control his approach path, and drop 
laps. If all goes right, he will finally land in the first 
hird of the runway. However, a truck might suddenly 
lrive on the runway, or his landing might be too far 
down the runway and a split-second decision is made to 
xo around. The pilot jams the throttle forward to pick 
ip power and speed. As soon as his aircraft stops mush- 
ng, he retracts the landing gear, simultaneously checking 
he air ahead, his flight speed, and his engine instru- 
nents. As soon as possible he must slowly raise his flaps 
0 cut down drag, but not before his speed is high enough 
and he has sufficient altitude so he won’t mush into the 
sround. 

The point to be made from these details is that the 
pilot of military jet-type aircraft is far too busy to be 
able to concentrate more than a small percentage of the 
‘ime on engine details. Insofar as possible controlling 
mechanisms must be simple and straightforward. In no 
vase should a pilot be required to analyze or think 
through an emergency. Not that the average pilot can- 
not think, but when only a few hundred feet from the 
sround or from other planes, disaster is a matter of 
seconds or less. Time, then, absolutely precludes compli- 
sations which tend to confuse or delay recognition of an 
mergency, or which could delay pilot reaction after 
-ecognition of an emergency and, conceivably, set the 
stage for disaster. 


FIGURE 4 


4 AFTERQURNER 
SIGNAL 


2 TO ExHAusT 
MOZZLE LINKAGE 


Ye PLOT LEVER 


7o FUE 
nozzles 


CONTROL SYSTEM SCHEMATIC 

te AF TERBURNING, VARIABLE AREA 

vo arvensuanen sowition EXHAUST NOZZLE, TURBOJET 
ENGINE 


ArTERQURWER PUMP 


OTE ALL PLOT LEVERS AME 
MECMAMICALLY INTERCONNECTED 


MARCH 1954 


FIG. 1—This partial view of a McDonnell Banshee fighter-plane 
cockpit shows the situation facing a pilot during take-off 


Control-System Design 


On the basis of this flight-operation pattern, let us 
study the various engine controls and control systems. 

Control requirements for the early, non-afterburning, 
fixed-nozzle engine configurations were simple, and con- 
trols consisting of simple bellows, hydraulic metering 
valves, and orifices were adequate. 

As additional engine requirements complicated the 
controls picture, electronic devices were also used be- 
cause they more readily lent themselves to the task of 
integrating various operational signals, including tem- 
perature thermocouple outputs.. Numerous failures of 
these early control systems»soon created a demand for 
emergency systems to back-up the basic controls, until 
today the original concept of a basically reliable control . 
system has been practically forgotten. Recognizing this, 
and in order to fully evaluate the over-all control system, 
we should first determine what we mean by a “basically 
reliable system.” Secondly, we should briefly review the 
emergency provisions by which flight reliability was 
supposedly improved and last of all, we should present 
certain design recommendations which will satisfy the 
pilot’s operational requirements and also provide the 
requisite reliability. 

Requirements for Reliability: The pilot is a nor- 
mal individual who is just as interested in getting his 
aircraft safely home as he is in getting it airborne. Thus, 
the control system must be such that once the take-off 
run has progressed to a position on the runway which 
we might call the “point of no return,” sufficient power 
must continue to be available to complete the take-off, 
circle the field, and land. This “point of no return” 
varies with each type of aircraft, but essentially we are 
referring to that position on the runway before which the 
pilot must initiate action to abort the take-off, otherwise 
the speed and physical limitations of the aircraft will 
take it beyond the end of the runway before it can be 
stopped. The actual amount of thrust-loss allowable varies 
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WESTINGHOUSE J-40 axial-flow turbojet engine with afterburner powers the Douglas F4D 
and McDonnell Demon. Addition of afterburner to engines complicated control problem 


with the aircraft and the number of 
engines. Generally, a larger percent 
of thrust loss can be permitted for 
a given engine when more than one 
engine is powering the aircraft. 

The conclusion to be drawn is that 
the effects of failures, whether due to 
mechanical failure or physical parts 
or to malfunctioning brought about 
by contamination of the system or 
other less common reasons, must not 
cause a sudden radical change in 
engine thrust. If an increase in thrust 
results from over-temperature or over- 
speed of the engine, it must not 
cause failure of the engine within a 
reasonable time period. If a decrease 
in thrust results, it must be limited 
by the requirements of the “point of 
no return.” 

Any system which can meet the 
requirements outlined above could 
be considered a reliable control sys- 
tem. 

Emergency Provisions: . The 
problem to be faced after recognition 
of the requirements of a reliable 
system is that of determining a meth- 
od of achieving this reliability. 

The thrust output of early, fixed- 
nozzle engines, was easily controlled. 
By metering fuel flow to the engine 
in response to rpm,and ambient tem- 
perature and pressure signals, we 
directly controlled the engine rota- 
tive speed. This determined engine 
temperature and airflow and, there- 
fore, thrust. The exhaust nozzle 
area was fixed at such a value that 
maximum turbine temperatures 
would be reached only under static 
sea-level hot-day conditions. This 
would correspond to line CD in Fig. 
2. When engine failures on these 
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early engines were believed due to 
control system malfunctioning, a 
clamor arose for an immediate “fix”. 
The obvious “over-night” answer 
was to duplicate at least the funda- 
mentals of the original system, thus 
the independent emergency system 
was developed. 

Essentially most of these emergency 
systems were based on an indepen- 
dent, barometrically compensated 
control which could be selected man- 
ually by the pilot for in-flight emer- 
gencies. (Reference, Fig. 3) For 
take-off protection, an alert switch 
was engaged by the pilot which in 
one manner or another alerted the 
emergency system to take over in case 
the primary fuel system lost fuel 
pressure. In some cases the switch- 
over was based on pressure sensed by 
pressure switches. In other cases the 
emergency system, when alerted, sim- 
ply scheduled and maintained a 
fuel pressure slightly below the pri- 
mary schedule. When the primary 
pressure dropped below the emer- 
gency schedule, the emergency con- 
trol delivered fuel to the engine. In 
either case, the big disadvantage was 
that if the pilot advanced his throttle 
too rapidly (as on an inadvertent go- 
around) with the emergency switch 
alerted, the emergency system would 
take over due to the fact that these 
simple emergency systems did not 
incorporate acceleration controls. The 
emergency fuel pressure would rise 
above the acceleration-limited pri- 
mary pressure and, accordingly, take 
over control and damage the engine. 

Other systems which were opera- 
tionally quite similar utilized such 
fixes as locking the fuel valving in 


position for take-off or providing a 
simple throttle valve arrangement to— 
schedule a fixed fuel flow for each > 
position of the pilot’s throttle lever. 
From the pilot’s viewpoint these — 
systems all present the same basic : 
problems: 
(a) An independent alert switch — 
must be actuated by the pilot to place © 
these systems on stand-by. The switch — 
is: primarily for take-off protection — 
and must be disengaged before climb- — 
ing to altitude or before making jam i 
accelerations. Further, a second — 
switch must be provided so the pilot — 
can, before take-off, manually check ~ 
the emergency system and its transfer ; 
mechanism; and 
(b) One or more warning devices | 
must be provided to let the pilot know ~ 
when he is operating on the emer- — 
gency system and, in the more com-— 
plicated systems, when and which © 
portion of the system is operating on ‘ 
its back-up component. | 
In the case of afterburning engines — 
with variable area exhaust nozzles, — 
additional complications are intro- ~ 
duced. The afterburner, which burns | 
additional fuel after the turbine, in- — 
creases the mass gas flow. In order — 
to avoid excessive build-up of pres- — 
sure and turbine temperatures, early 
afterburning engines increased the — 
area of the exhaust nozzle from area 
CD to area EF in Fig. 2. In like man- 
ner, when the afterburner was turned © 
off, the nozzle was closed to line CD — 
in Fig. 2 in order to maintain rated 
turbine temperatures and pressures. 
The afterburning engine with the 
infinitely variable exhaust nozzle 
presents the most complicated control 
requirements. The two-position ex- { 
haust nozzle does not fully compen- — 
sate for ambient conditions, ram, or 
partial afterburning augmentation, © 
since each of the two areas must be — 
at least as large as the area required | 
for safe operation under 100°F day, © 
static, sea-level operating conditions. — 
(Lines CD and EF in Fig. 2) By pro- 
viding an infinitely variable exhaust 
nozzle area, the control system is able — 
to fully compensate for all flight and | 
ambient conditions to maintain any — 
desired turbine temperature and pres- 
sure ratio by closing the exhaust noz- 
zle beyond the “hot day” setting, or 
to some position indicated in Fig. 2 
by line CH or JK. Little additional — 
complication is introduced by open-— 
ing the exhaust nozzle for acceleration — 
of the engine rpm, which enables the 
(Continued on page 41) 
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D uring the past few years some of the aircraft acci- 
| dent reports which have been published by the CAB 
have revealed circumstances which indicated that as a 
result of the emergency encountered, the aircraft was 
jinadvertently handled in such a manner as to attempt 
flight on the back side of the power-required curve. 
Although this phraseology is fundamental in the aero- 
dynamics of flight, its application under actual flight 
conditions is not often well known or recognized, and 
‘is frequently obscured by other factors which appear 
to predominate under a given flight condition. 
Generally, an accident report will read as follows: 
“Twin-engine transport lost engine after take-off. Pilot 
‘unable to climb on good engine, and crash landed two 
miles from field. Investigation indicates aircraft and 
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FLIGHT on the Back Side of 
the POWER-REQUIRED CURVE 


crew properly certificated, gross weight and C.G. within 
limits. Pilot unable to explain loss of airspeed and alti- 
tude resulting in decision to land. Good engine apparent- 
ly delivering full power.” This is about as far as the 
explanation goes. The report might suggest that the pilot 
may have used poor technique in delaying full-power 
application on the good engine, or allowing the airspeed 
to get too low, ete. 

There are probably few pilots flying today who have 
not at some time during their flying career experienced 
the phenomenon known as flying on the back side of the 
power-required curve. The purpose of this article is to 
explain it and to show how it may have applied to some 
aircraft accidents. Perhaps the condition occurred in a 
small low-powered plane attempt- (Continued on page 46) 
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Labor 
Costs 


in 


Transport 


Overhaul 


To contract for air trans- 
port overhaul on time-and- 
material basis and attain 
low costs, a close, exacting 
analysis of man-hour expen- 


diture must be made daily 


by Willis L. Nye 


LABOR constitutes major item of overhaul costs in relation to total cost. Overhaul labor is 
divided into two categories: Productive and Non-Productive. Productive labor is sub-di- 
vided into direct and indirect labor. These licensed mechanics are classified as direct 


ik line with the rising cost of 
hourly flight operation, the over- 
haul cost of an air transport follows 
a congruent pattern. No longer may 
an airline or an independent trans- 
port-plane owner contract overhaul 
operations on a_ time-and-material 
basis and expect to attain low costs 
unless a close and exacting analysis 
of man-hour expenditure is made 
periodically. To be effective, this 
analysis must be made on a daily 
basis. Each day that an air transport 
is grounded, revenue is lost to the 
owner regardless of the daily plane 
utilization rate. Thus, the need for a 
precise auditing of costs is essential 
regardless of the kind of overhaul 
contract, be it on a time-and-material 
basis, the cost plus a fixed fee, cost 
plus a fixed percentage, or a flat 
rate basis of charging for the work 
performed. 

Labor constitutes the major item 
of overhaul costs in relation to the 
total cost of the work performed. 
However, labor as a commodity must 
be classified into various categories, 
and the following can be considered 
as indicative of the classes of labor 
associated with an overhaul facility. 
The labor in an overhaul facility is 
divided into two main categories, 
Productive and Non-Productive. 

Productive labor is further sub- 
divided into direct and _ indirect 


labor. The former is recoverable and 
expendable; the overhaul facility re- 
covers the cost of all direct man- 
hours expended. On the indirect 
labor, the overhaul facility recovers 
only a specific percentage of the cost 
in relation to direct labor expended. 

Non-Productive Labor is that which 
cannot be classified under direct or 
indirect labor. It is expendable but 
not recoverable by the overhaul facil- 
ity and is charged as an overhead 
cost, administration cost, or capital 
investment expenditure. 

The various classes of labor per- 
forming air-transport overhaul oper- 
ations are as follows: 


Productive Labor 


Compensa- 

tion 

(a) Direct Labor: Basis 
(1) Licensed mechanics. Hourly 
(2) Licensed inspectors. Hourly 


(b) Indirect Labor: 


(1) Store Room Personnel Hourly 

(2) Production Control Salaried 

(3) Training Personnel Salaried 

(4) Supervisory Personnel Salaried 
(5) Maintenance Engi- 

neering Salaried 

Non-Productive Labor Compensation 

Basis 


(1) Personnel and Welfare Salaried 


(2) Purchasing Salaried 
(3) Materiel Salaried 
(4) Accounting Salaried 
(5) Timekeeping Salaried 
(6) Executive Salaried 
(7) Administrative Salaried 
(8) Clerical Salaried 
(9) Plant Maintenance Hourly 
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VERHAUL in final stages of completion, these two C-54’s are undergoing final inspection. 
he C-54 in the lower photo is being taxi-tested. The licensed mechanics and inspectors 
working on overhaul are direct labor and so are compensated on a full-time hourly basis 


By a study of these classifications, 
is obvious that direct labor is that 
fort which actually produces some- 
,ing within the limits of production, 
ach as overhaul work, fabrication, 
epair, testing, inspection, removal, 
+ re-installation of parts of the air 
vansport. Licensed mechanics and 
spectors are compensated on a full- 
re hourly basis. 

But one can see that while in- 
irect labor is difficult to assess, it 
ttually helps to produce by aiding 
irect labor in a production opera- 
on and is indispensable. For ex- 
mple, it includes work on the 
troduction line by parts expediting, 
tpervision, training, salvage, sur- 
“y, tooling, tool crib work, store- 
Pan work, and personnel in other 
utegories. Thus, the definition of 
at comprises the major divisions 
labor has been made, so let’s see 
at constitutes the yardstick of 


‘bor costs. 


e Man-Hour: 


The man-hour is the yardstick by 
hich the cost and duration of air- 
nsport overhaul operations are 
termined. It is specifically defined 
the amount of work accomplished 
a skilled mechanic in one eight- 
ur working day under average 
cient working conditions. It is 
sumed that the working conditions 
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are efficient—the optimum condition. 
However, due to certain causes which 
are not always within control of 
management, it is rare that a work 
efficiency exceeding 66% is attain- 
able although 100% would be opti- 
mum. One loss in time is the 
legitimate rest periods (20 minutes 
per day) which is compensatory by 
the overhaul facility, but which usu- 
ally slows the work so that a full 
half-hour is actually lost. This ac- 
counts for 6.2% of the working day 
as lost time. 

Regardless of what kind of con- 
tract is agreed between customer and 
the overhaul facility, it is from the 
estimated man-hours required to per- 
form various reconditioning opera- 
tions and anticipated materiel 
required that predicates the final 
cost. For each direct labor man-hour 
expended to accomplish any of the 
anticipated work operations, it will 
be possible to assess the indirect 
labor and non-productive labor re- 
quired, in addition to the taxes on 
labor by the state and federal gov- 
ernment. 


Production Analysis: 


In order to make an accurate re- 
port to the customer on man-hour 
expenditure, a production analysis of 
the daily labor expenditure of all 
categories should be available to 


management and customer alike. The 
objective of production analysis is 
to provide management with factual 
information relative to total labor 
expenditure and its distribution as 
well as the cost of the materiel ex- 
pended. This information should be 
compiled and in the possession of 
management and the customer not 
later than 24 hours after the actual 
work has been accomplished. This 
is necessary so that corrective action, 
if necessary, can be taken before 
additional lost time accrues. How- 
ever, production analytical reports, 
unless backed by constructive man- 
agerial action as swiftly as errors 
occur, will prove ineffective and 
merely a case history. Customers 
should demand such reports from 
the overhaul facility so that their 
local representatives can discuss any 
irregularities with management. 


Relation of Man-Hours and 

Labor Expended: 

For purposes of production analy- 
sis, the norm for labor distribution 
should be defined: 

(1) Productive Labor: 

(a) Direct Labor: The total di- 
rect labor expended in each 
working day is equal to the 
number of full-time skilled 
mechanics multiplied by 
eight hours which consti- 
tute a working day. 

(b) Indirect Labor: The total 
indirect labor expended in 
each working day is equal 
to the number of full-time 
non-productive personnel 
multiplied by eight hours. 

(2) Non-Productive Labor: The to- 
tal non-productive labor ex- 
pended in each working day is 
equal to the number of non- 
productive personnel multiplied 
by eight hours. 

(3) Total Available Man-Hours for 
Productive Labor and Non-Pro- 
ductive Labor Assignable Each 
Working Week: The total of the 
two major categories of labor 
will be equal to the total man- 
hours expended during the nor- 
mal 40-hour pay period and 
will consist of normal working 
hours, straight overtime, and 
premium overtime expended for 
labor in the two major cate- 
gories. The normal work week 
consists of a 40-hour pay period 
during the seven-day work period 


(Continued on Page 39) 
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Adequacy of Regulations for 
VFR/IFR Operations 7 


Discussion discloses agreement on inadequacy of present CAR’s, a need for higher 


VFR minima in high-density areas and the establishment of radar enroute control 


William P. Person (Consultant, 
Flight Safety Foundation) : “The sub- 
ject under discussion today—‘Are the 
current air traffic control regulations 
and procedures adequate considering 
today’s aircraft speed and_ traflic 
density ?’—is a rather controversial 
one. We can’t economically redesign 
the aircraft presently in operation, so 
let’s accept what we have and go on 
from there. Let’s be practical and 
realistic, and seek solution on the 
basis of what we have.” 

Huck Smith (Radar Coordinator, 
CAA): “Speaking strictly from a traf- 
fic controller’s standpoint, I think we 
have to recognize the fact that our 
traffic-control procedures are not suit- 
able for handling the present densities 
of traffic existing in our congested 
terminal and enroute areas. This is 
particularly true along the East Coast 
—in the Washington, Boston and 
New York areas. The same also holds 
true for Chicago. There has to be 


an answer in order to eliminate de- 
lays to aircraft, and the ultimate an- 
swer probably will be full radar 
traffic control, enroute systems as 
well as terminal. We haven’t as yet 
come up with a piece of radar equip- 
ment that will give us full coverage 
along our enroute airways, but we 
hope to eventually implement radar 
trafic control along the congested 
airways, particularly the East Coast. 
There are plans underway wherein 
we may be able to make use of the air 
defense radar, and thus be able to 
apply radar separation enroute be- 
tween terminals as well as in the 
terminal areas proper. 

“As far as handling traffic at the 
terminal points is concerned, we have 
implemented a trafic control system 
at Washington which has enabled us 
to about reach the saturation point 
of the airport. However, that isn’t 
true in the New York metropolitan 
area—we have to have additional 


equipment in order to implement a 
full radar traffic control system here. 
It will require additional repeater 


scopes and more space in which to | 
place this equipment; it probably will | 
call for IFR rooms both at Newark | 
and LaGuardia, and right now we- 
have neither the space nor the equip- 
ment to fully implement such a radar — 


program.” 
William Person: 


to say about this?” 
Capt. Harry Van Liew (Pres., Ex- 


ecutive Air Transport Co.): “First | 


of all, ’'d like to go on record with 


the fact that CAA and ATC are doing | 
a wonderful job. I’ve watched the 


growth of ATC since those days in 


1931 and °32 in Chicago when the — 


radio operator would contact you 


and report that flight such-and-such 


was going to be in the Chicago area 
at a certain time and would be flying 


“Let's see how 
the pilots feel who fly the line every | 
day. Capt. Van Liew, what have you — 


VFR/IFR ROUND TABLE participants (left to right around table) 
Huck Smith, CAA Radar Coordinator; Capt. John Gill, Eastern 
Air Lines; Capt. J. D. Smith, Capital Airlines and ALPA 
Regional Safety Chairman; Capt. L. M. Holloway, Pan American; 
Capt. Kim Scribner, Pan American; Herbert Fisher, Port of N.Y. 
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Authority; Capt. Harry Van Liew, UAL and Pres., Executive Air 
Transport Co.; Max Karant, Gen. Mgr. AOPA; B. J. Malloy, Asst. 
Chief Pilot, Swiflite Corp.; Moderator William P. Person of 
Flight Safety Foundation; Bennett Horchler of SKYWAYS: 


Thomas Davis, CAA; and John Quinn, Chief, Gen. Rules, CAB 
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WM. P. PERSON, who served as 
Moderator of discussion, is a con- 
sultant on staff of Flight Safety 
Foundation and former AAL pilot 


Instruments. Pretty soon, you’d dis- 
cover somebody had made_a mistake 
‘someplace because you’d suddenly 
come face to face with a very peculiar 
turbulent condition. Then, when you 
‘came out of the overcast and made 
your approach, you’d find that you’d 
been flying a slip-stream all the way 
down! We’ve certainly made great 
progress since those days. 

“T have some notes here on what 
I -think is wrong with this business 
of flying the high-density areas, and 
Number One is the integrity of the 
pilot himself. There’s too much of 
this business of the prima donna pi- 
‘lot in the airplane. We must do some- 
ithing to make pilots honest in their 
‘reporting. Apparently, we can’t get 
away from competitive flying . 
you report over Allentown, for ex- 
ample, at 22 and you're told to be at 
11,000 feet. So you hit 11,000 feet 
at 22 after the hour, and you hear 
‘another airliner report over Allen- 


“REGULATIONS as they stand now are not 
adequate,” reported J. D. Smith. “Enroute, 
ithe 500-on-top is a joke.” Capt. Holloway 
\(sitting on Capt. Smith’s left) joined others 
in agreement with Capt. Smith’s statement 
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town ai 21. You look all over above 
the overcast and you can’t see the 
other plane anyplace. Then you find 
yourself holding at Matawan or 
Flatbush. Eventually, you discover 
that this particular prima donna who 
reported a minute ahead of you is 
actually five minutes behind you! 

“Now, you’ve got differentials in 
speed. You have airplanes coming 
in under instrument conditions at 
130 mph and you have them coming 
in at 330 mph. If we’re going to 
have that kind of speed differential, 
the CAA is going to have to lower 
the boom on this honesty department 
in reporting. Pilots simply have to 
report where they are and at the time 
they really are over the fix. 

“Tf nothing can be done along the 
honest-reporting lines, the next thing 
to do is to control speeds when you 
get within 75 miles of a high-density 
area such as New York. The speed 
should be 150 mph at such-and-such 


“PILOTS must be more honest in their re- 
porting,” stated Capt. Van Liew. “There 
is too much of this prima donna pilot 
who reports a minute ahead of you when 
he actually is five minutes behind you” 
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Wings Club 
New York, N. Y. 


Round Table Participants 


NORMAN R. (HUCK) SMITH be- 
gan his traffic control career in 1940. 
He was Chief Controller, Chicago, 
47; now is Radar Coordinator (N.Y.) 


JOHN F. GILL, Chief Pilot-Eastern 
Region, Eastern Air Lines, starrted 
flying in early 1920’s and joined 
Eastern Air Lines in November, ’30. 


J. D. SMITH, a Capital Airlines’ 
captain, is also Regional Safety 
Chairman of Air Line Pilots Associa- 
tion. He joined Capital in 1945. 


L. M. HOLLOWAY is Sector Chief 
Pilot, LAD, Pan American World Air- 
ways. Capt. Holloway took up flying 
in 736, now has 12,000 hours. 


KIM J. SCRIBNER, Chief Pilot-At.- 
lantic Div., Pan American, studied 
engineering at Maryland University. 
He became Div. Chief Pilot in 1951. 


HERBERT O. FISHER spent 14 
years as engineering test pilot for 
C-W before joining Port of N.Y. 
Authority as Chief, Aviation Develop. 


HARRY R.VAN LIEW, a United Air 
Lines’ captain, is also president of 
Executive Air Transport Co., an avia- 
tion consultant organization. 


MAX KARANT, Asst. Gen. Mgr. of 
Aircraft Owners and Pilots Associa- 
tion, is experienced pilot and spokes- 
man on personal plane problems. 


B. J. MALLOY joined Swiflite, a 
subsidiary of Cities Service Co., in 
1947 and is now assistant to George 
Pomeroy, Chief Pilot and Gen. Mgr. 


T. A. DAVIS spent four years with 
the Air Force and joined the CAA in 
Region I in 1939. He is now Chief of 
General Safety Branch of the CAA. 


JOHN J. QUINN, Chief, General 
Rules Div., Bureau of Safety Regula- 
tion, CAB, an experienced pilot, both 
civil and military; joined CAB in ’42. 
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“SINGLE-ENGINE AIRCRAFT are increasing in reliability,” stated Mr. Davis of CAA, “and 
businessmen are realizing it. Consequently, larger populated areas are beginning to feel 
increase in small business aircraft. Traffic control must consider these small aircraft” 


a time and you hold to that speed. 
The DC-3’s and the Beechcrafts can 
go along at an Indicated 150, and 
the airlines can hold to that speed, 
too. In other words, control power— 
and that means precision flying. 
“There’s a lot of laxity in flying 
the courses, even with the VOR’s and 
all the aids that we have. You see 
it all the time. Pilots are supposed 
to be at one side of the course; in- 
stead, you find them way over on the 
other side. The CAA says that our 
surveillance radar is not a “police” 
instrument, but I think we’re going 
to have to make examples of these 
guys and make them realize that 
they have to do a precision job of 
flying. | 
“Number three, pilots should have 
a more practical and an increased 
knowledge of meteorology and _ its 
application to air traffic work in the 


high-density areas, and not have to 


rely so much on the meteorologists 
and forecasters. ATC, too, should 
avail itself of the practical aspects of 
local conditions. For example, com- 
ing in from Chicago this morning, 
there was a light northwest wind, 
scattered clouds and wonderful visi- 
bility. LaGuardia was giving 15- or 
20-mile visibility, ceiling and visibili- 
ty unlimited. Yet when you got down 
to the lower levels with the inversion 


that existed today, that light north- 


west wind was blowing all the smoke 
from Newark and Bayonne down 
into the Flatbush holding area. A 
pilot who doesn’t know this area in- 
timately files a VFR flight plan, La- 
Guardia is wide open, but when he 
gets down to 2,000 feet, he gets into 
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this smoke area where he has just 4- 


mile visibility. That’s a dangerous 


situation. 

“Another thing, I think there are 
a lot of pilots flying today who do 
not know the CAA rules and regula- 
tions. They have them in their op- 
eration manuals, but they do not 
have a clear-cut working knowledge 
of the CAA rules and regulations.” 
William Person: “You’ve given us 
honest opinions, Harry, and that’s 
what we need to get to the solution 
of the problem. Max Karant, what 
have you to add to the discussion?” 
Max Karant (Asst. Gen. Megr., 
AOPA): “I came to this meeting fully 
expecting to be bounced around 
quite a bit because of the type of 
pilot I represent. Frankly, however, 
I haven’t heard more refreshing com- 
ments than those of Capt. Van Liew. 
I agree with him completely, not 
only from the standpoint of airline 
pilots but also from the standpoint 
of other pilots in general who fly 
the civil airways. Half of our battle 
is won if enough of us would be 
honest and recognize these things 
and try to do something about them 
among our own people. My tendency, 
of course, is always to discriminate 
sharply between VFR flying and IFR 
flying. I believe most of the time 
Capt. Van Liew was speaking in terms 
of an IFR operation. Am I correct?” 
Capt. Van Liew: “If I may inter- 
rupt for a second ... In this day and 
age, an awful lot of people are op- 
erating under a false security in this 
IFR business. Too many times I’ve 
seen pilots file an IFR, take off and 
go some 2,000 miles. He may have 


an IFR condition for the first 1,000 — 
miles and then have 1,000 miles of — 
VFR. He sits up there fat, dumb and ~ 
happy, thinking he’s got protection — 
in that IFR clearance when there 
may be many, many pilots enroute 
in his own locale that are operating 
under VFR conditions. It’s a false 
security that exists in the IFR clear- 
ance.” 

Max Karant: “I’ve had that very 
discussion with a number of airline © 
and other professional pilots and, to — 
my amazement, I have found a num- 
ber of intelligent men who think they 
actually have protection. When I ask — 
them if it isn’t conceivable under the — 
law that when they report over a 
certain range station at a certain al- — 
titude, there could be a thousand — 
other airplanes at the same place at — 
the same time, they say, ‘Well, I — 
never thought of it that way.’ It us- © 
ually turns out to be a rather fright- 
ening thing to contemplate. 

“To be very radical about this, ~ 
sometime ago we advocated to the 
CAB that they study very carefully © 
the possibility of forbidding the — 
filing of IFR flight plans under VFR — 
conditions. That kicked up quite a 
storm of interest. Nevertheless, there 
have been so many incidents involy- 
ing pilots who thought they had — 
protection when they didn’t, that it — 
began to look like a serious problem. — 
I’m very happy to hear that the air- — 
line people are inclined to agree with — 
that. q 
“The one point I would like to 
make concerns Capt. Van Liew’s — 
statement that pilots should be better — 
meteorologists. What you are asking 
a non-professional pilot to do is to | 
become adept at a very exacting 
science and he can’t do it. You'll find — 
that the best meteorologists among — 
pilots are those who’ve had the devil — 
scared out of them by weather. 
They’ve learned the hard way. 

“You might be interested in a re- 
port released in Washington recently. — 
A committee was appointed to study — 
the performance of the Weather Bu- — 
reau as far as aviation weather was 
concerned. This committee reported — 
very clearly that in its opinion the 
Weather Bureau was 8 or 10 years 
behind the times in its handling of | 
aviation weather, and the committee — 
suggested that the whole thing be 
thrown out of the window and we 
start all over again. I couldn’t agree 
with that committee more. AOPA 
appeared before the committee and, 
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believe, there were some airline 
\eteorologists on it. 

“Weather reporting is a very seri- 
us problem and I think that if we 
an do something about the weather, 
e'll have a healthy and big industry. 
lowever, I do not see how you can 
irn the average man who flies into 
ny kind of a meteorologist. The 
1en on the ground who are trained 
nd paid to do that work logically 
hould be expected to deliver the 
oods to at least a safe degree. | 
gree that they don’t a lot of times.” 
luck Smith: “Since there has been 
onsiderable discussion regarding 
FR flight, weather, etc., I would like 
> quote from the minutes of a meet- 
ng held in a Regional office which 
yas attended by representatives of 
ne airlines, the ATA and ALPA. 
‘his meeting was relative to the use 
£ 500-on-top as used in an IFR 
learance. I quote as follows: 

““There is no traffic separation 
eing provided between an aircraft 
perating 500-on-top and an aircraft 
yerating VFR, or between aircraft 
perating 500-on-top and other air. 
iraft operating on an approved in- 
poet flight plan at assigned 
titudes. Therefore, assignment of 
\00-on-top, a controller constitutes 
_ derogation of aircraft separation 
=rvice request by a pilot in the filing 
iff an instrument flight plan. 
“The pilot with his pre-flight 
reather analysis, enroute weather 
=ports and a correct observation of 
reather conditions is the one man 
A a position to determine whether 
rr not he needs traffic separation. 
_“*The controller in the center of 
fe tower is not supplied with nor 
an he be equipped with weather in- 
prmation adequate for consistent 
pplication of 500-on-top, either on 
jis own initiative or to a pilot’s re- 
west, its inclusion is a condition to 
n instrument clearance.’ ” 

‘apt. John F. Gill (Chief Pilot, 
‘astern Airlines): “The regulations 
they stand today are about as good 
you can get. If additional regula- 
fons were needed, they would have 
en forthcoming long before now. 
’s a simple case of attempting to 
am a quart into a pint bottle. We 
e not effectively utilizing our air- 
ace in high-density terminal and 
route areas. The antiquated meth- 
rls used to control traffic separation 
quire large amounts of airspace 

d are not as effective nor as safe 

more modern methods. There is 
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“MID-AIR COLLISION problem is of vital concern. Airline pilots feel that we will not 
have real air traffic control,” reported Capt. Kim Scribner (right), “until we have control 
over VFR operations on the airways. We can’t rely on just the scope of visual reference” 


a real need for better enroute and 
terminal traffic separation and con- 
trol and, to my mind, the answer is 
radar. The more difficult problem of 
the two is the terminal area. No one 
who flies into Washington can find 
much fault with the way radar traf- 
fic control is operating there today. 
New York, however, leaves much to 
be desired. It appears to me there 
should be little difficulty in imple- 
menting enroute radar traffic con- 
trol. Flights are routed all around 
Robin Hood’s barn when entering or 
departing terminal areas, whereas 
enroute it’s mostly a_ straightline 
proposition. 

“Between New York and Washing- 
ton, I believe we now have good 
radar coverage, and I for one would 
like to have enroute radar traffic con- 
trol implemented at the earliest date 
on this, the heaviest traveled airway 
of the world. 

“Capt. Van Liew mentioned air- 
speed differences. Obviously, the air- 
lines, being in the air-transportation 
business, want speed. But I agree 
completely with Capt. Van Liew. 
Once we get into, say, the yard limit, 
then a common speed is required in 
order to effectively feed the run- 
way.” 

Capt. Van Liew: “You should set 
a particular speed that would fit the 
majority of aircraft so that ATC will 
have better control of the aircraft as 
they come through the approach and 
holding patterns.” 

Capt. John Gill:“That idea already 
has passed through the Chief Pilots 
Committee of ATA. The suggestion 
was that at a point 30 or 50 miles 


out airspeed would be reduced to 
180 mph, and in the final stretch, to 
150 mph. I'll be the first to say that 
radar approaches are being fouled 
up in many places due to the large 
differences in airspeed. On a radar 
scope, when someone comes batting 
along at 300 against another plane’s 
150, the controllers have great diffi- 
culty trying to maintain a rate of 
flow and safe separation. Therefore, 
there is little question about the ne- 
necessity of a ‘yard speed’ in the 
final terminal area. 

“As to meteorology, I agree that 
pilots should have a good working 
knowledge of the subject and par- 
ticularly local weather conditions. 
However, I doubt if there’s a pilot 
on Eastern who would think for one 
minute, flying IFR or VFR, that he 
was being afforded any protection 
from other traffic except known IFR. 

“Regarding this business of a local 
smoke condition fouling up a pilot 
in the Flatbush pattern, I think the 
whole problem narrows down to an 
urgent need to expand the radar 
traffic control program and to in- 
clude enroute control as well. Once 
we do that, the airspace can contain 
many more aircraft than it does to- 
day, and it would be a safer opera- 
tion.” 

Capt. Van Liew: “I'd like to ask a 
question relative to radar. Let’s say 
between Phillipsburg and Allentown 
you have 50 airplanes flowing into 
the high-density area of New York 
City. What sort of provision has 
been made for identifying these air- 
craft?” 

(Continued on page 31) 
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Performance 


from the Files of the Flight Safety Foundation 


by Jerome Lederer and Robert Osborn 


AVIATION VS. PUBLIC PRIVACY 

One of the most basic of human freedoms 
is the one pertaining to the privacy of one’s 
own home. Aviation is the only form of 
transportation which can invade that priva- 
cy. If the person is injured or killed by 
other form of transportation, he has to con- 
tribute in some way to his own destruction, 
e.g. the pedestrian has to take a walk or 
a ride to become the casualty of an auto- 
mobile. This psychology of the people in 
their homes overwhelms all statistics about 
passenger-miles safely flown and mutes all 
favorable evidence on the side of air trans- 
portation and airplanes. Few people have 
been casualties as the result of aircraft 
falling on them, but it is the cry of the 
people on the ground near the accident 
rather than the people actually involved 
in the airplane itself, which closes the air- 
ports! 


FLYING FATIGUE 

In discussing flying fatigue at a meeting 
of the Aero Medical Association, Dr. Gil- 
bert L. Adamson reported, “The principles 
of our knowledge of fatigue in air crews 
are important in peace, and doubly im- 
portant in war. In summarizing the reac- 
tions to flying which may reasonably be 
considered under the heading of fatigue, 
there are two general types: 

“1. The type of fatigue experienced in 
long, dull flights where there is no par- 
ticular danger or any need for constant 
alertness, although considerable tension 
may be involved. In such instances, fatigue 
is heralded by a feeling of boredom, re- 
laxation and drowsiness. This state is in- 
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duced by sitting in one position, a lack 
of visual stimulation, the lulling effect of 
the continuous noise of engines, and 
warmth. It is combated by movement about 
the aircraft, temperature control, hot 
fluids every hour, and hot food every four 
hours. Benzedrine or simular stimulants 
may be useful at times. 

“Measures to counteract flying fatigue 
are aided by. the maintenance of high 
crew morale which, in turn, is fostered by 
provision of clothing best suited to such 
conditions, suitable food and drink, the 
proper spacing of flights, suitable aircraft 
heating and proper sanitary arrangements 
in aircraft. 

“One of the most important factors is, 
a feeling among the crewmen that every- 
thing possible is being done to make tedi- 
ous flights comfortable. Certainly a potent 
factor in producing excessive fatigue in 
long flights is an unforeseen delay in take- 
off. 

“2. The second general type of fatigue 
is that encountered in flights at high 
speed wherever excessive watchfulness and 
quickness necessitate a constant state of 
alertness. This state introduces the ele- 
ment of stress beyond that which is in- 
volved in merely doing a ‘job’. This kind 
of stress consists of two elements—the 
strain of constant alertness and the asso- 
ciated anxiety that is inherent in any 
hazardous undertaking. Prolonged concen- 
tration is fatiguing in itself and the added 
anxiety imposes definite limitations of 
service.” 


EXPANSION OF GASOLINE 

Like most things, gasoline expands with 
rising temperature. Remember this when 
you are refueling ground equipment and 
don’t fill tanks brim full, particularly if 
the equipment is apt to be left standing 
several hours before being used. Ten gal- 


-lons of gasoline in a tank filled with cool 


fuel may expand as much as a quart if 
left standing in the sun. Overflowing gaso- 
line is not only wasteful, it’s also a fire 
hazard. So . . . leave a little room for 
expansion. 


WHITE SHIRTS 

Wearing a light-colored uniform shirt 
in the cockpit could cause trouble, accord- 
ing to word received from an airline senior 
captain. He reported, 
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a 
“I have often noticed the reflection of 


a copilot’s shirt in the windshield and 
on some occasions have mistaken that re- 
flection for clouds, particularly at night — 
and, under certain conditions, during the 
day. With aircraft closing in on each other 
at speeds of several hundred miles per 
hour, nothing which might interfere with 
vision should be worn in the cockpit.” 


—— 
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A GLASS OF BEER 

At a training center of the Danish Air 
Lines in Copenhagen, a number of pilots” 
volunteered for tests of the effects of al- 
coholic beverages on their flying ability 
After partaking of drinks of varying al- 
coholic content, the pilots were subjected 
to special routines in Link trainers to de- 
termine reaction time and other factors. 
The tests showed that even a small glass” 
of beer produced measurable results. 
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KEEP UP-TO-DATE q 

Referring to a two months old Airman’s 
Guide, a pilot picked out an airport in 
Texas to land on. With three passengers, 
he brought the plane down. But not until 
he was rolling across the ground at a 
speed of 35 mph did he notice several 
drainage ditches had been cut across the 
landing strip. The current issue of the 
Airman’s Guide listed the airport as 
abandoned. Question: Why trust a $15,- 
000 airplane and four lives to an obsolete 
Guide? 


: 
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Parts that put new “starts” 


Good news for new-born jets! This typewriter-size 

Bendix Aviation self-starter is built-in . . . develops 340 
horsepower in just 3% seconds . . . enables a jet’s main 
engine turbine to reach take-off speed in a matter of seconds 
after the pilot hits the starter. No more precious minutes lost 
while ground crews bring up mobile auxiliary starting power! 


For 14 of the rugged, dependable, precision-machined 

parts that make up this self-starter for jets . . . 
Eclipse-Pioneer Division of BENDIX AVIATION CORPORATION 
looks to Lycoming. 


Do you need precision parts . . . or any other of the diversified 
services listed with our signature? Lycoming’s wealth of 
creative engineering ability . . . 2/4 million square feet of floor 


space . . . and 6,000-plus machine tools stand ready to serve 
you. Whatever your problem . . . look to Lycoming! 


Just off the press! “THE Lycominc Story”. . . 40 interesting, 
illustrated pages showing many ways Lycoming is ready to 
help you. Write for it on your letterhead. 


For 14 major 
components of the 

first mass-produced 
self-contained starter 
ever built into large jets, 
Bendix Aviation looks 
to Lycoming 

for precision production. 


Aircraft Engines 
Industrial and Tank Engines 
Engine Overhaul 
Generating Units 


Turbine Engineering and Research 
Engineering Design and Development 
Hardened and Ground Precision Parts 
Gears and Machine Parts 


Complete Assemblies 
Heat-Treating and Plating 
Steel Fabrication 
Castings 

Boilers 


FOR RESEARCH + FOR PRECISION PRODUCTION 


Q 
a ihe yocom in Se 
DIVISION OF AKG STRATFORD, CONN, 
eee Manufacturing plants in Stratford, Conn., and Williamsport, Pa, 


[ARCH 1954 


21 


SKYWAYS FOR BUSINESS 


NEWS NOTES FOR PILOTS, PLANE OWNERS OPERATING AIRCRAFT IN THE INTEREST OF BUSINESS 


AIR TRACTOR—Large gap and stagger for increased lifting efficiency are evident in this 
photo of new dusting and spraying plane. Spill plates at tips increase effective aspect ratio 


New Duster-Sprayer Completes 
Its Engineering Flight Tests 


Yakima, Wash. A new airplane specifi- 
cally designed and built as a _ duster- 
sprayer recently completed its intensive 
engineering flight test program. The Cen- 
tral-Lamson Corporation’s Air Tractor is 
a “big, square” biplane powered by a 
450-hp Pratt & Whitney Wasp Jr. It has 
the wing span of the standard Stearman 
duster, but is longer and sits higher than 
the Stearman. 

Test pilot James A. Clark, who put the 
plane through its paces in the test pro- 
gram, termed its performance “excellent 
in every respect.” 

All test flights were made under condi- 
tions of simulated or actual load. Carry- 
ing a 2500-pound load off Yakima’s 
hard-surfaced runway  (altitude—1,070 
feet; wind—zero to 2 mph; temperature— 
50°F), the Air Tractor got away in slight- 
ly less than 1,000 feet, climbed at 450 
fpm for 2,000 feet after take-off, and then 
landed_ (fully loaded) in 950 feet (full 
stop). Carrying a spray load equivalent of 
1500 pounds, the duster sprayer got off 
in 410 feet, and landed (fully loaded) in 
350 feet. 

According to its designers, the key to 
the performance of the Air Tractor lies 
in its high-lift airfoil. 


Quality Control Program 
Inifiated by The Babb Co. 


Newark, N. J. To enable purchasers of 
used and surplus aircraft parts and as- 
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semblies to predetermine the value of such 
parts before purchasing, The Babb Compa- 
ny has started a quality control program. 
Objectives are to do away with the con- 
fusion that presently exists in the listing 
of the conditions of such materials, and 
to make it possible for the prospective 
purchaser to relate the condition of the 
materials to the price and thus determine 
the true value of his purchases. 

Under the new plan, material offered by 
Babb will be sold in one of the following 
conditions: 

Factory New Certified: This classification 
means that the part is of recent manu- 
facture and meets the manufacturer’s 
current specifications and standards. 

Unused Certified: Such parts are unused 
but not of recent manufacture and will 
be inspected and certified as to air- 
worthiness before being sold. 

Unused Overhauled Certified: This denotes 
material not of recent manufacture and, 
due to long-range storage, it is neces- 
sary to replace seals, packings, bearings, 
etc. to return it to its original new 
and airworthy standard. 

Used Overhauled Certified: Signifies a 
used part which “has been completely 
disassembled and thoroughly overhauled 
to manufacturers’ and CAA specifica- 
tions. All mandatory modifications will 
have been accomplished. 

In all of the above four classes CAA Cer- 
tification will be given confirming the 
condition under which it is sold. It should 
be noted that CAA Certification is only 
applicable to airborne equipment. The 
Babb Company will give its own certifica- 
tion on ground and test equipment not 


CAA certifiable. 


New Aero Commanders Delivered 
for Use by Business Executives 


Bethany, Okla. The business skyways of 
the nation are becoming increasingly 
populated by Aero Commanders, judging 
from the list of recent purchasers of this 
twin-engine light transport. 


Clemson Brothers, Middletown, N. \Y., 


have operated aircraft for business for 
many years, and recently added a five-place 
Commander for executive transportation. 
Piloted by Lloyd Yost, the airplane was 
christened “Star IX”, marking the ninth 
transport aircraft to. have been used by 
Clemson Brothers through the years. 

Carleton Putnam, Chairman of the 
Board of Delta-C&S Airlines, is now op- 
erating a Commander in connection with 
his activities with the airline. Mr. Putnam 
holds both an instrument and multi-engine 
rating and is flying throughout the South 
and East in his work with Delta-C&S’ 
numerous branch offices. He reports he 
expects to log over 400 hours this year. 

Another purchaser was Charles E. 
Scripps, Chairman of the Board of the 
Scripps-Howard Trust. Mr. Scripps is us- 
ing the plane to maintain a closer contact 
with the many Scripps-Howard: newspapers 
throughout the country. Other publishers 
that are also operating Commanders are 
Col. McCormick of the Chicago Tribune, 
Charles Lamb of: the Erie (Pa.) Post-Dis- 
patch, and the Asahi Press in Tokyo. 

Air Associates, distributors of aircraft 
products and supplies, also took delivery 
of a Commander to be used as an execu- 
tive transport. The plane is based at Teter- 
boro, N. J., and serves as a transport for 
executives traveling to Air Associate 
branch offices in Glendale, Cal., Chicago, 


COMMANDER was delivered to M. Parks 
and Herb Ackerman for Air Associates’ use 
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Jallas, Atlanta, Miami, Hackensack and 
Jrange, N. J. 

Newest feature, included as standard 
quipment on the Commander, is a power- 
teered hydraulic nosewheel. Referred to 
is “Tip Toe” steering, it operates in con- 
ection with the hydraulic braking system. 
When retracting the gear, an automatic 
entering device in the nose steering 
ylinder straightens the nose gear, permit- 
ing it to enter the nosewheel well in a 
entered position. The hydraulic steering 
ylinder also performs the dual role of 
erving as a nosewheel shimmy damper. 


Combustion Chamber Cleaner 
Reduces Plane Maintenance Costs 


Palo Alto, Cal. Thanks to a new device 
now being introduced to the aircraft in- 
ustry, it is possible to thoroughly clean 
he combustion chambers of aircraft en- 
ines without removing the cylinders. De- 
veloped and manufactured by Kent-Moore 
Yrganization, Inc., of Detroit, the “Com- 
pustion Chamber Cleaner” blasts clean the 
combustion chambers through the spark 
olug ports with a special non-abrasive and 
non-corrosive material. This blast material 
s introduced at high velocity through an 
idjustable nozzle which screws into one 
nark plug port, and the waste material 
snd foreign deposits are recovered through 
un adapter attached to the other port. 

The new machine is an outgrowth of 
machines using the same principle which 
nave been proved over a period of several 
years in the automotive industry. Tests of 
the cleaner at aircraft manufacturing plants 
und in the field have proved its operating 
simplicity and its effectivity in restoring 
sombustion efficiency and reducing mainte- 
nance costs. These same tests have indi- 
rated that as little as five minutes per 
rylinder is all that is required to accomp- 
lish removal of carbon and other combus- 
ion residue. 
| The “Combustion Chamber Cleaner” is 
peing marketed by Rice-Peterson Sales, 
in Palo Alto, California. 


-OMBUSTION chamber cleaner is shown 
ere in operation on a Hiller H-12 ’copter 
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....1n the Business Hangar 


Superior Oil Company has had its Lodestar N-17639 at Lockheed Aircraft 
Service, Burbank, for tank and miscellaneous servicing. 


Bob Neel and Ben Duhon brought the Brown Paper Mill’s DC-3 to Execu- 
tive Aircraft Service, Dallas, for 100-hour inspection and various repairs. 
Also at EAS is the S. W. Richardson DC-3. Chief Pilot Ed Armstrong flew 
the transport in for 100-hour inspection, miscellaneous repairs and installa- 
tion of Sperry A-12 autopilot. 


Timken Roller Bearing Company’s B-25 is back in operation after get- 
ting a completely new executive interior, installation of wing tip gas tanks 
and new radio installation. The work was done by AiResearch Aviation 
Service at Los Angeles. 


Lewis M. Leach, Jr., chief pilot of American Export Co., and Dick 
Riemer, navigator, recently flew a Mosquito bomber from Sydney, Aus- 
tralia to Burbank, Cal. This is the first of 10 de Havilland Mosquitos to 
be ferried by Aviation Export from Sydney to Burbank. The bombers are 
to be converted for high-altitude aerial survey work. 


Skip Wittner, chief pilot for Kewanee Oil Company, is back in the air 
with his company’s Super DC-3. The plane was at Remmert-Werner for 
installation of Sperry H-5, a Sperry A-12 autopilot, a Bendix TA18BB and 
Collins 51R3 standby VHF communications transceiver. Kewanee Oil is 
a member of NBAA. 


The Hunkin-Conkey Construction Company’s de Havilland Dove is un- 
dergoing a completely new radio installation. The work, being done by 
Dayton Aviation Radio and Equipment Corporation at Dayton’s Cox Muni- 
cipal Airport, includes removal of the old equipment and installation of 
Collins 17-L and ARC T-11 transmitters, Collins Course Line Indicator, 
dual omni, Collins 51R3 receiver and 51V1 Glideslope, Eclipse-Pioneer 
flux-gate compass system, ARC F-1] isolation amplifier and a Bendix MN- 
62 radio compass.: The Dove also is getting a custom-built instrument panel, 
plastic-insert lighted radio and pilot-copilot audio selector panels. Hal Muny 
is Hunkin-Conkey’s chief pilot and NBAA representative. 


Southern Aero, Inc., of Atlanta, Ga., has added a Flite-Tronics CA-1 
audio distribution amplifier to its Aero Commander. Installation was done 
by Aircraft Electronics Co., Atlanta. 


Capt. Cal Readinger and his copilot Bob De Hart had Willson Products’ 
Twin Beech at Reading Aviation Service for a double engine change. A 
radio monitoring system and inter-communications also was installed in 
the cabin so that the passengers can keep track of cockpit activity. 


Hardman Tool and Engineering Co. has brought out a new line of execu- 
tive equipment and chairs for the Learstar. 


Harvey Glass, chief pilot for Texas Illinois Pipeline Co., and his copilot, 
Bob Weber, have their DC-3 (called “The Tex Illiner”) at Northwestern 
Aeronautical Co., Holman Field, St. Paul. Pratt & Whitney R-2000 engines 
are being installed to replace the 1830-92’s. Northwestern Aeronautical is 
using engineering data supplied and developed by Pan American World 
Airways and Pan American-Grace Airways. The R-2000’s will give the DC-3 
increased performance and speed. Mr. Glass is Texas Illinois’ NBAA rep- 


resentative. 


Horton and Horton Upholsterers inaugerated activities in their new lo- 
cation at Meacham Field, Fort Worth, with a “custom-deluxe” interior of 
red and white genuine leather in an Aero Commander. 


Bob Myers has Joyce Lumber Company’s Mallard at Remmert-Werner 
for a double engine change, new interior and a new exterior paint job. 
Joyce Lumber’s NBAA representative is Mrs. B. J. Kean. 


National Business Aircraft Association, 
Inc. is a non-profit organization designed 
to promote the aviation interests of the 
member firms, to protect those interests 
from discriminating legislation by Federal, 
State or Municipal agencies, to enable 
business aircraft owners to be represented 
as a united front in all matters where 
organized action is necessary to bring 
about improvements in aircraft equipment 
and service, and to further the cause of 
safety and economy of operation. NBAA 
National Headquarters are located at 
1701 K Street, N. W. Suite 204, Wash- 
ington 6, D.C. Phone: National 8-0804. 


Nat’l Interest Demands 
Single Navigation System 

In light of the present controversey 
between civil and military organizations 
concerning the adoption of the Navy-spon- 
sored TACAN System of air navigation, 
the following common system concept 
should make interesting reading. It was 
first stated in a Department of Defense 
report published in March, 1948. This 
report recommended the development of 
a common military/civil system of air 
navigation and air traffic control. It stated 
that such a system should be developed 
and that: “The Common System require- 
ments represent the greatest extent to 
which one set of requirements can be 
made to serve the purposes of all users 
in the interests of the national welfare 
and security. A system built to satisfy 
these requirements will meet the require- 
ments of non-tactical military aviation. It 
will satisfy some, but not all, of the re- 
quirements of tactical military aviation.” 

ANDB and National Security also stated: 
“(a) Air Defense and Traffic Control: 
The air defense of the United States, as 
well as effective traffic control, requires 
that facilities for observing, identifying, 
and controlling aircraft movements within 
strategic boundaries be established and 
maintained in continuous operation. Im- 
plicit in this requirement is the need for 
a network of surveillance radars whose 
location is primarily determined by air 
trafic requirements but which will be 
available for military purposes insofar as 
of value. These radars should be inter- 
connected by communication links, and 
should have information and control cen- 
ters. The network of surveillance radars 
should not be confused with proposed 
early warning systems, but should be 
capable of integration with any early 
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NATIONAL BUSINESS AIRCRAFT ASSOCIATION, INC. 


(formerly Corporation Aircraft Owners Association) 


warning system established. In the event 
of attack, it could be immediately included 
in the air defense system by reason of 
its operational readiness resulting from 
continuous peacetime employment. More- 
over, it would provide a group of trained 
operational and maintenance radar per- 
sonnel available for defense purposes at 
no additional cost to the defense budget. 

“(b) Readiness: The types and speeds 
of air weapons available to an enemy 


make possible such rapid and powerful’ 


attack on the United States that it is of 
major importance to our national security 
to have an integrated air navigation, 
trafic control, and warning system in a 
state of readiness. In time of emergency, 
some or all of civil transport aviation 
may, of necessity, be made available for 
military transport purposes since military 
air transport capacity, alone, may be in- 
adequate to the demands for rapid air 
cargo and personnel transportation. The 
system might even be called upon to 
support the tactical air operations neces- 
sary to repel enemy attack within the 
continental borders of this country. Readi- 
ness requires that the system be kept in 
use so as to maintain both personnel and 
equipment efficiency; in time of peace, 
economy dictates that the air navigation 
and traffic control system be utilized for 
commercial needs as well as military 
training and transport.” 

The report concluded that: “There ap- 
pears to be no major differences between 
the requirements for civil transport and 
non-tactical military transport operations. 
However, equipment limitations, necessity 
for detailed ground command and direc- 
tion of air combat units, and other factors, 
create special requirements for tactical 
military operations which cannot be met 
fully by any efficient Common System, no 
matter how adequately it might satisfy 
non-tactical military and civil require- 
ments.” 

Certainly, the national interest demands 
that a single basic system of air naviga- 
tion and air traffic control—a truly na- 
tional common system which will satisfy 
the requirements of a/lJ military and civil 
users to the greatest extent feasible—must 
be developed and installed. The system 
must provide for all weather operation, at 
all altitudes, of civil transport and military 
aircraft alike, and must provide a maxi- 
mum service to the operators of small 
aircraft, and to special types of aircraft 
such as helicopters and convertaplanes, 
permitting them to make maximum use 
of their unique characteristics. Where 


necessary, the system must be comple- 
mented by aids to meet special require- 
ments of tactical military aviation. The 


system also must be capable of instant 
integration with the air defense system 
of the United States so that it will con- 


stitute an auxiliary to the air defense 
network in a constant state of opera-— 
The research and ~de- 


tional readiness. 


velopment for this system is, and will 
continue to be, conducted by the joint — 
military/civil Air Navigation Development — 


Board, which was established by the Sec- 
retaries of Defense and Commerce in 1948 


as the instrumentality for achieving the 


above objectives. 


With nearly 60 million dollars present- 
ly invested in VOR and DME, as well 


as 10 years of research and development, 


the abolishment of the civil common sys- 
tem would represent a huge financial loss — 


to the taxpayers if TACAN (which is 
still cloaked in military secrecy) was ac- 
cepted as the new system. NBAA has 


checked and found that approximately — 


19,000 VOR receivers are presently being 
used in civil aircraft, which in cold hard 


cash amounts to approximately 18 million © 


dollars worth of equipment that would 


have to be junked in favor of the TACAN ~ 
system. In addition, the heavy investments — 
of funds in air navigation equipment by — 


various commercial manufacturers would 


be jeopardized and result in severe finan- © 


cial set-backs. 


Member Cited for Excellent 
Maintenance of its Aircraft 
Sprague Electric Company’s Flight De- 


partment has been cited by the Beech © 


Aircraft Corporation for excellent mainte- 
nance of its aircraft. The Company is one 
of 36 firms and individuals so honored by 
Beech in announcement of its first annual 
Beechcraft quality control awards. ' 


The Company has received a certificate — 
in recognition of its distinction. Sprague — 


Electric’s Flight Department operates two 


Beechcraft Bonanzas and one Twin Beech, | 


based at Harriman Airport, North Adams, 
Mass. Chief Pilot is Robert C. Sprague, 
Jr. The company’s other pilots are William 
Benedette, John 
Whitham. 


Meigs Tower Radio System En- 
gineered, Built by Learcal 
NBAA-member Lear, Inc., recently an- 


aide 


Gumbleton and Fred 


nounced the delivery of a complete tower | 


communications system for Meigs Field — 


on Chicago’s downtown lakefront. Early — 
in 1953 LearCal was commissioned by the — 
City of Chicago to undertake custom engi- — 
neering and building of this radio facility. — 

It is a complete two-way radio communi- — 


cation package, remotely controlled and 
consisting of four VHF transmitters, four 


je 


VHF receivers, one medium frequency and 


two low frequency receivers, housed in 


two standard, seven-foot steel cabinets. 


Frequency range of the transmitters and — 
receivers is 206 ke to 126 mc. The desk- 
type control console allows speed and ease — 
of operation through the well-engineered — 
arrangement of controls, meters, switches — 
and lights. A standby VHF receiver is 


provided on the console and _ provisions 


have been made to accommodate addition-— 


al radio channel requirements. 
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5-Place Utility—Single-Engine Thrift! 


Fly it! Compare it! The one and only airplane. that offers both 
5-passenger convenience and single-engine economy—brilliant new 


New Cessna 195 Offers Greatest 
Room, Luxury in Single-Engine 
Field ...12 All-New Features! 


Cessna 195! It’s powerful! Cruises over 165 m.p.h.! Offers greater 
comfort than any other single-engine ship! Twelve new features 
including 50% increase in flap area, larger tail surfaces for easier con- 


trol, smoother flight, new interior color combinations. For information, 
see nearest Cessna dealer (listed in yellow pages of phone book) or 
write CESSNA AIRCRAFT CO., DEPT. 8-4, WICHITA, KAN. 


Sradled Comfort 


telax in extra-soft foam rub- 
yer seats... stretch your legs 
mut full length ...enjoy com- 
ete comfort! Four fresh-air 
rentilators; a large thermo- 
tatically controlled heat- 
ng system; entire cabin area 
s soundproofed. And for a 
moother ride, you sit 
yeneath the wing, out of the 
un, with a “control tower” 
riew of the scenery below. 


Hinged Engine Saves Hours 


GREAT CESSNAS <<< €D THE COMPLETE AIR FLEET FOR EVERY BUSINESS NEED 
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Remove 2 bolts and the 
Cessna 195 engine swings 
out for immediate main- 
tenance! You have a choice 
of two engines: a 300 
H.P. Jacobs or a 275 H.P. 
Jacobs. Both powerful, 
economical, service-proved, 
and equipped with Dyna- 
focal shock absorbers for 
smoother performance. 


AEs 
SSH, 


AIRCRAFT COMPANY 


Equipped with ‘‘Crosswind”’ Wheels 


For safest, smoothest takeoffs and 
landings . . . standard equipment on 
the Cessna 195! Eliminates need for 
lining-up carefully on the runway 
during landings. Lets you take off 
easily, safely even when wind is 
at right angles to the runway! 
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HIGH SCHOOL GRADUATES: 
Train for the Top Career in Aviation 


Earn *5,000 a year as an Officer 
and Pilot in the Air Force 


You begin as an Aviation Cadet 


To qualify, you must be a high school grad- 
uate or college student, single, between 19 
and 2614, and able to meet the necessary 
physical and mental requirements. Once ac- 
cepted, you receive the finest all around 
training in the world . . . training that not 
only fits you for flying, but prepares you for 
executive and administrative work as well. 
You will get a monthly allowance of $109.20 
while learning, and receive such items as 
food, clothing, equipment, housing, medical 
and dental care, and $10,000 worth of in- 
surance . . . absolutely free of charge! 


Pre-flight training 


Your first stop is Lackland Air Force Base, 
Texas, where you receive three months of 
intensive officer training. You'll be plenty 
busy, especially for the first few weeks, but 
there'll be some time for recreation, with 
swimming pools, handball courts, movies 
and other diversions right on the base. 


Primary training 


In Primary, you get your first taste of flight. 
Your flight training is planned in safe, easy 
stages. You start in a light civilian type 
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“Piper Cub” of approximately 100 horse- 
power. From there, you go to the 600 horse- 
power T-6 Texan, your first heavy plane. 
You'll practice take-offs and landings, basic 
air work, and instrument flying. On the 
ground you'll learn navigation, flight plan- 
ning and other aerial subjects. 


Basic training 


In Basic, you fly the fast maneuverable T-28, 
and later, if you are a bomber pilot, the 
large ‘‘Mitchell B-25”. If you’re,slated for 
jet flying, you'll take your first lessons in a 
ground jet instrument trainer that simulates 
the conditions of flight. Then youll go up 
with an instructor in the real thing . . . the 
two seated T-33. Before you know it you’ 
be flying alone, doing acrobatics and intri- 
cate formation flying. 


Winning your wings 
and commission 


When you graduate from Basic, you receive 
your wings and commission as an Air Force 
2nd Lieutenant, and start earning over 
$5,000 a year. As a student officer, you'll 
then be sent to highly specialized advanced 
courses. 


THESE ARE 


YOU FLY 


% 
Sy 


'm 
Loui 


0S 


nA \y eS 


THE PLANES 


Advanced training 


In advanced training, you fly the fastest, 
latest planes in the air. These include the 
F-84-F “Thunder Jet’”’, the F-89 “Scorpion’’, 
the F-94 ‘‘Starfire’’, the B-29, and the B-47 
“Stratojet”. As a skilled pilot, you’ll have 
confidence in yourself, your plane and your 
future. 


Facing the future 


After completing the Aviation Cadet Pro- 
gram, you'll be given an indefinite appoint- 
ment in the Air Force Reserve and called 
to active duty for a period of three years. 
From there, your future is set. Your silver 
wings will open the doors to the best jobs 
in aviation. You’re on your way! 


WHERE TO GET MORE DETAILS: 


Coniact your nearest Air Force Base, 


Aviation Cadet Selection Team, or Air Force 


Recruiting Officer... Or write to: 
Aviation Cadet, Headquarters, 
U. S. Air Force, Washington 25, D.C. 
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Pittsburgh Area Re- 
Alignment Completed 


One of the most complete revisions 
of Federal Airways radio facilities 
and routes in a high-density traffic 
area was completed at the turn of the 
year. As mentioned earlier last year 
in NAVICOM, traffic delays in the 
Pittsburgh area were found to be ex- 
cessive in terms of the over-all density 
of traffic both over and in and out of 

Pittsburgh. Additionally, uncomfortab- 
ly high altitudes and climbs and des- 
cents were imposed. 
_ Considerable research on the part 
“of government experts in the CAA 
Airways Operations Division with 
equally valuable assistance from rep- 
resentatives of interested commercial 
operators, both schedule and non-air- 
line, came up with an answer. 

One of the oldest and longest estab- 
lished low-frequency ranges in the 
country, Pittsburgh, was swung to fit 

the new proposed alignment of air- 
“way routings. ADF radio beacons 
were relocated, shut down and new 
“ones made operational, and associated 
low-frequency ranges feeding the area 
from both ends in the predominantly 
east-west flow, were similarly re- 
aligned. 
All this was planned, laid out on 
paper, and reviewed again and again 
until all concerned were satisfied that 
in theory, at least, the plan fitted the 
need. Flight checks had to be made 
of the revised facilities and adequate 
notice given to the flying public via 
the AIRGUIDE, NOTAMS, company 
and private manuals. 

Then the big gamble! A date had 
to be picked on which to put through 
the planned changes with the least 
possible disruption to the flow of air 
traffic. Obviously, despite all efforts 
at pre-notification, to accomplish the 
changes during a period of bad in- 
strument weather could be disastrous, 
with pilots and ATC people unable to 
first check out the new system under 
more favorable conditions. 

Nevertheless, a date was picked 
and within a day either side of the 
time of change-over, all changes were 
completed with only minor incidents 
and surprisingly little confusion. Al- 
though many of the IFR manuals 
made pre-notification, numerous of the 
other published charts will not reflect 
the changes until scheduled revision 
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dates, so the principal changes are 
published herewith, for comparison 
with all charts. Note Pittsburgh, Ak- 
ron and Altoona. 

Whether or not the net result will 
be the expected increased ability to 
handle traffic will be determined 
through the balance of the winter 
with much messy weather promised 
before spring. 

Note also the changed frequencies. 
Wheeling radio beacon swapped fre- 
quencies with Zanesville, Ohio; and 
Parkway beacon (Middle Comlo on 
the new ILS landing west) now 302 
ke} 

Finally the inauguration of Radar 
Inbound Control at. Greater Pitts- 
burgh, serving Allegheny County Air- 
port as well, is expected to insure 
fullest advantage from these changes, 


Radar Inbound Control 
Eliminates Bottleneck 


The inauguration of Radar Inbound 
Control at Indianapolis, Indiana, adds 
another link in the over-all plan to 
expedite the general flow of air traffic 
over the entire U. S. Bottlenecks 
caused by delays to arriving traffic in 
high-density areas inevitably results in 
adverse effects to enroute over-or- 
through traffic by forcing long diver- 
sionary routings around holding 
stacks or uncomfortably high altitudes 


over such stacks, often times not prac- 
tical for aircraft not equipped for 
pressurization. 

As fast as Airport Surveillance 
equipment is commissioned at such 
locations and personnel checked out, 
Radar Inbound and Departure pro- 
cedures are worked out and instituted. 
Such procedures usually follow the 
pattern indicated at Indianapolis air- 
port. 

Arriving aircraft are normally 
cleared by the controlling Air Route 
Traffic Center to one of the following 
fixes, and clearance to change over to 
Approach Control frequency delivered 
at the indicated release point. 
Clearance Limit or Fix: 

ILS Outer Marker (or COMLO) 

Low Frequency Range 

VOR Range Greenfield Intersection 

(E course IDL/NW course CIN). 

Nashville Intersection (S course 

IND/258° track Columbus radio 

beacon “CLU” 298 ke Atterbury 

AFB). 

Zionsville Intersection (020° track 

IND VOR/182° track LAF VOR). 
Release Points: 

Greenfield Intersection (see above). 

Nashville Intersection (see above). 

Greencastle Fan Marker (27 miles 

SW course IND). 

Westfield Intersection (Red 18/Blue 

44), 

(Continued on Page 28) 
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Radar Inbound Control 


Eliminates Bottleneck 
(Continued from page 27) 

Ten minutes NW of IND LFR. 

Aircraft unable to hold at an as- 
signed fix may be assigned other fixes 
by the Center or Approach Control. 

In event of communications failure 
prior to receiving approach clearance, 
the pilot should operate according to 
standard radio-failure procedures, pro- 
ceeding to the approach fix and start- 
ing approach at the appropriate time 
as specified for radio failure. (In this 
respect, confusion as to type of ap- 
proach and fix to be used can be 
eliminated by the pilot indicating at 
time of receipt of original clearance 
to the clearance limits noted above 
whether he can, by virtue of equip- 
ment or qualification, make the type 
of approach being made by other 
traffic or specify his alternate choice!) 

If clearance for approach has been 
received and communications with 
Radar or Approach Control cannot be 
maintained thereafter (a transmission 
should be heard at least every two 
minutes), after leaving the feeder fix 
(clearance limits noted above), the 
pilot should assume radio failure and 
complete approach straight-in if prac- 
ticable. If not practicable, he should 
then proceed to the approach fix in 
use and make approach as soon as 
practicable. 

In this respect, the pilot can be 
assured that control will be exercised 
to keep all other traffic the minimum 
radar separation of three (8) miles 
from him and usually, as soon as it 
is apparent that radio failure has oc- 
curred, action will be taken as neces- 
sary to assure adequate additional 
separation until approach is complet- 
ed, alternate action on the pilot’s part 
visually confirmed or communication 
re-established. 

In the event of a missed approach, 
the pilot may be instructed to climb 
out the NW course of the IND LF 
range (on Red 14). The alternate to 
this procedure is the standard missed- 
approach procedure of climbing out 
the E course on Green 4 to Greenfield 
intersection, at 2300 ft. 

(Reference: Please refer to page 38, 
C. & G. Radio Facility Charts, and 
Airway Manual Enroute and appro- 
priate Instrument Approach Plates.) 


Preferential Routings 


for N. Y. and Phila. Area 


Numerous requests have been re- 
ceived for a compilation of the vari- 
ous specialized area routings that 
have been publicized in earlier issues 
of Navicom, in a form that the pilot 
could make use of in his daily flight 


28 


Air-Aids Spotlight 


ASHVILLE, N. C.: The BVAR 
range decommissioned; to be 
replaced by VOR. 

ISLIP, N. Y.: The VARW range 
decommissioned and all depend- 
ent airway intersections defined 
thereby, re-defined in terms of 
the new RIVERHEAD VORW 
on 113.9 mc “RVH”. Check Air- 
guide. Add two new intersec- 
tions, BLANCHARD and 
SHERMAN, on the SE courses 
of MITCHELL and IDLE- 
WILD respectively, by the in- 
tersection of the MacARTHUR 
(ISP) ILS SW course. 

COLT’S NECK, N.J: CAU- 
TION-Identify aurally the new 
VORW (replaces MATAWAN 
VAR) on 118.1 me with man- 
ually tunable VHF receivers! 
Identification “OLT” wuncom- 
fortably close to WILTON, 
Conn.’s “ILT” on 113.6 me. 


COYLE, N. J: The missing link 


in the North-South by-pass air- 
way to the East of the New 
York Metropolitan Area via 
ATLANTIC CITY and RIVER- 
HEAD, L.1., will be provided 
if current tests of a new VOR 
in this location are successful. 
The West by-pass airway still 
held up by site difficulties for the 
replacement for CALDWELL, 
N. J. VOR. 

GREENSBORO, N. C: Paral- 
lel East-West one-way airways 


planning. In the course of frequent 
flights through, or to and from, these 
areas, pilots will find that a voluntary 
filing of these routes will not only 
expedite their own flight but general- 
ly speed up the movement of all 
traffic. 

Therefore, the pilot practice of 
referring to the following guide be- 
fore filing will benefit all phases of 
IFR flying, although individual re- 
quests for deviations because of 
known meteorological hazards, i.e. 
heavy icing and thunderstorms, will 
be given all possible consideration. 

The compilation here is credited 
to the staff of the N. Y. Air Route 
Traffic Control Center and is offered 
in a bulletin disseminated for public 
use. It is hoped that we will be able 
to bring to our readers in similar 
handy reference form, the same in- 
formation about routings in other 
high-density areas, Efforts are pres- 
ently being made to obtain these 
routings. ‘ 

Notice that in many cases purely 
Victor Airways routings are often not 


between Amber 7 and Green 6 
in this area accomplished by 
swinging the NW _ course of 
RALEIGH to 128°, Red Air- 
way 34 coinciding with this 
course to the NW course of 
GREENSBORO; then swing- 
ing the SE course of GREENS- 
BORO to 808°, creating a new 
airway, Red 104. At the same 
time, WINSTON-SALEM SW 
and NE courses swung to 058°- 
258° respectively. Check Air- 
guide for new intersection 
announcements. 

OKLAHOMA CITY, Okla: 
VORW recommissioned at new 
location. Final approach course 
no longer aligned with Runway 
12! New heading to airport in 
vicinity of 95-100° 

TULSA, Okla: Although civil 
non-adir carrier ILS minimums 
prohibit descent on glide slope 
as far as the Middle Marker, 
new slope and altitude over the 
MM (900') is closer to current 
minimums; but descent on the 
Glide Path beyond the MM is 
hazardous, unless runway is in 
sight! 

WHEELING, W. Va., ZANES- 
VILLE, O: These two facilities, 
both radio beacons, swapped 
frequencies])s WHEELING 
“HLG” now 263 kc and ZANES- 
VILLE now 275 ke. 


available, usually due to current lack 


of commissioned VOR facilities along — 


the preferred route of traffic flow. 
This lack is expected to be made up 
shortly by programmed facilities. 
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TOS iss Se eee LAGUARDIA 
FROM LF VHF 
AIRWAY AIRWAY 
Albany, NY Blue 18—West V91-—direct = 
Point-HPN New Rochelle — 
OM—New 
Rochelle 
Binghamton Red 26— V384—New- 
Green 8 burgh—HPN 
OM—New 
Rochelle 
Boston Amber 7— V3-—ILT— 
New Rochelle direct New 
Rochelle 
Buffalo Red 28—Red V86—V72 
26—Green 3 V34—New- 
burgh—HPN 
OM—New 
Rochelle 
Cleveland Green8 V6—V10— 
Flatbush 
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Bets See Oe bo eee 


oe ea Sk He Se 


. Columbus 


Detroit 


Harrisburg 


Phila., Pa. 
Pittsburgh 


Washington 


Albany 


Atlantic 
City (& 
South) 


Binghamton 


Boston 


Cleveland 


(& West) 


| Elmira, NY 


(& North) 


Detroit 


Harrisburg 


Phila. Pa. 
Pittsburgh 


Washington 


Albany 


Atlantic Cy 
(& South) 


Green 4—Red V12—V58— 


13—Green 8 


Red 12— 
Green 8 


V6—V10— 
Flatbush 


V10—Flat- 
bush 


Green 4—Red V12—V39 
V10 


83—Green 


8; or Green 4- 
Red 8—Green 


3 


Rintbush 


Red 3—Green Unavailable. 
3 


Red 13— 
Green 8 


Red 45— 
Amber 7 
—Red 3 


OD. eine. 06 Maes, 1) © ee) so op, 4 


LF 


AIRWAY 


BL 18—PAT 


—direct EWR 
OM 


Amber 9 Mat- 


awan—direct 
EWR OM 


Red 26— 


Green 38— 
Amber 7 


Amber 7— 


HFD-—Red 18 
—POU-—BL 18 
—PAT—direct 


EWR OM 


Green 38— 
Amber 7 


Red 23—Red 
26—Green 8 
—Amber 7 


Red 12— 
Green 8— 
Amber 7 


Green 4—Red 


88—Green 
38—Amber 7 


Amber 7 
Red 138— 


Green 38— 
Amber 7 


Amber—7 


LF AIRWAY VHF AIRWAY 


V58—V10— 
Flatbush 


Unavailable 


VHF 


AIRWAY 


V91 POU— 


BL 18 PAT— 


direct EWR 
ILS OM 


Unawailable 


V84—BL 18 
—PAT—di- 
rect EWR 
OM 


V3 HFD— 
V58—POU— 


BL 18—PAT 
—direct EWR 


OM 


V6—V10— 
EWR OM 


V36—V29— 
V10—New 
Brunswick— 
direct EWR 
LOM 


V10—New 
Brunswick— 
direct EWR 
LOM 


V12—V89— 
V10—New 
Brunswick— 
direct EWR 
LOM 


Unavailable 
V58—V10— 
New Bruns- 
wick—direct 
EWR LOM 


Unavailable 


Direct PAT— Direct PAT 


BL 18 


Direct 
MWA— 
Amber 9 
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—BL—18— 
POU-V91 


(Unavail- 
able) 


NEWARK 


Binghamton 
(& North) 


Boston 


Cleveland 
(& West) 


Elmira 
(& North) 


Harrisburg 


Phila. 


Pittsburgh 


Washington 


Allentown 


Albany 


Baltimore 


Bridgeport 


Binghamton 


Boston 


Buffalo 


Cleveland 


Columbus 


Red 8—Red 
26 


Direct PAT 
—BL—18 
Red 13— 
Green 5— 
Green 2 


Red 8— 
Green 3 


Red 8— 
Red 26— 
Red 28 


Red 8—Red 
838—Green 4 


Direct 


Red 8—BL 2 


Direct 
Chatham 
Rea (2 — 
Red 45— Red 
88—Red 29 
Ellicott City 
—Direct RIV 
—Amber 7 


Red 23— 
Red 33 


Direct 
Paterson— 
BE 18 


Chatham— 
Red 72— 
Red 45— 
Red 29—Red 
yhyé 


Red 23— 
Red 21 


Red 23— 
Red 26 


Red 238— 
Green 5— 
Green 2 


Red 23 


Red 238—Red 
51—BL 11 


Red 23—Red 
13—Red 8— 
Green 4 


Direct 
Stroudsburg 
—direct AVP 
VOR-—V29 


(Unavail- 
able) 


Direct PAT 
—direct 
Branchwille 
—V86—V58 
IPT—Red 8— 
V6 


Direct 
Stroudsburg 


Direct 
Chatham— 
direct 
Stroudsburg 
—V89—V12 


Direct 
Chatham— 
V3—Wings 


(Unavail- 


able) 


Direct 
Chatham— 
V38—Willow 
Grove—Red 
45 


Lance V93— 
Amber 7 
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Direct 
Branchville 
—V39 


Direct PAT 
—BL—18— 
POU-V9I1 


(Unavail- 
able) 


(Unavail- 
able) 


Direct 
Branchville 
—V86—V29 


(Unavail- 
able) 


Direct 
Branchville 
—V86 


Direct Brul. 
—V86—V116 
== Velie 


Direct Brvl. 
V36—V58 
IPT—Red 8 
WARY 


(Continued on page 30) 


COMMUNICATOR 


TYPE 12 
VHF 118-148 me 


Here’s the answer to a 
need of both military 
and civilian aviation and 
other industries as well 
—a two-way VHF radio 
- communication set that 
is easily portable, requiring only 
the addition of a 24 volt de power 
source. Both transmitter and re- 
ceiver combined, packed in a handy 
carrying case, weigh only 37 Ibs. 


With sectionalized antenna, it can. 


be set up quickly anywhere. 

Principal uses are for ground or 
shipboard communication with air- 
craft. It is useful also to oil and min- 
ing prospectors for either ground- 
to-plane or ground-to-ground 
communication over rough terrain. 

The assembly consists of the R-19 
VHF Receiver and a choice of the 
T-11B or T-13A VHF Transmitters 
—all widely used by Army, Navy 
and Air Force. Distance range is 
50 to 100 miles, with aircraft at 
3000 to 10,000 feet and ground 
antenna at 30 feet. 

Size of case is 18% by 8% by 
1846 inches. Loudspeaker and/or 
headset. Write for complete details. 


Dependable Airborne 
Electronic Equipment 
Since 1928 


Aircraft Radio Corporation 


BOONTON NEW JERSEY 
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Capt. John Gill: “As I understand it, 
we're very close to having available a unit 
on the aircraft that will give identification. 
lf we could implement the radar program, 
New York—Washington, then New York 
—Boston and then spread out from that 
high-density area, our problems would be 
taken care of a lot easier than we now 
think. Take the air search radar (ASR-5) 


which covers 115 miles, with this type of — 


sear any target that impinged on the area 
could be identified by the area controller 
and passed over to individual segment 
controllers of the area, and then carried 
by means of marked pips on the scope.” 
Max Karant: “Capt. Gill, did I under- 
stand you to say that the New York to 
Washington airway could be implemented 
with enroute radar right now?” 

Capt. Gill: “I’d say yes.” 5 

Huck Smith: “The Airways Operation 
Division, Region One, is now in the proc- 
ess of developing procedures for radar 
control between Washington, Baltimore, 
Philadelphia and Newark. With those radar 
systems, we have overlapping coverage 
between those major terminals. Sometime 
ago, a test was conducted on the Newark 
radar with the scope off-centered, and the 
controllers were able to track aircraft com- 
ing out of Philly from 62 miles at an alti- 
tude of 3,000 feet. 

“We now feel that it would be possible 
to implement a low-altitude radar control 
between those points, providing sufficient 
radar equipment is made available. While 
we do not anticipate utilizing the minimum 
of a 3-mile separation between successive 
aircraft arriving from Philly, the separa- 
tion can remain constant and do much to 
eliminate ‘breaks’ in the arrival sequence. 

“In implementing this program, there 
will have to be some sort of speed control, 
plus or minus a pre-determined setting, in 
order to maintain any semblance of order 
between successive aircraft. While today 
we’re only getting one or two aircraft in 
a block of airspace 60 miles long, with our 
radar system we may be able to double that 
in the same amount of airspace. I’m now 
speaking of IFR. Actually, as far as the 
controller is concerned, this will be strict- 
ly a monitoring job. We do not visualize 
actually vectoring aircraft between those 
points. The pilot will do his own navigat- 
ing and we will afford the separation be- 
tween successive departures going to and 
from those terminal areas. The separation 
will probably be on the order of 15 or 
20 miles between successive arrivals out 
of Philly, since traffic coming in from 
other directions will have to be funneled 
in between the Philly traffic. Therefore, 
while we may provide 20-mile separation 
between aircraft coming out of Philly, the 
result at the end of the runway at Newark 
between successive arrivals should be ap- 
yroximately 3 miles.” 

Capt. Gill: “Huck is a recognized authori- 
y on that subject and knows whereof he 
speaks. He mentioned the need for addi- 
ional equipment. I think we also need 
idditional manpower. With the present 
sconomy program, there’s going to have to 
ye a reversal of present trends in CAA 
hinking, or the budget bureau’s thinking 
(Continued on page 32) 
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of CAA’s requirements, if we are to ac- 
complish a safe job in air traffic control. 
I personally feel that the Government al- 
ready has gone too far in cutting in a 
place that really should be expanded.” 
William Person: “Lei’s hear from a busi- 
ness pilot.” 

B. J. Malloy (Asst. Chief Pilot, Swiflite 
Aircraft Corp.): “I’d like to offer a fervent 
‘Amen’ to the things Capt. Van Liew 
brought up, particularly with regard to 
this matter of the integrity of pilots in 
reporting over fixes. I guess we’ve all wit- 
nessed this competition as we approach 
high-density areas. 

“Recently, | had an opportunity to spend 
an hour and a half with the radar people 
at Washington National, and I’d certainly 
recommend the visit to anyone who can 
afford the time. It was extremely worth- 
while. 

“As Capt. Van Liew also mentioned, 

speed is a major item of consideration. 
My company flies everything from a DC-3 
to an A-26, and that covers a wide range 
of speeds up to and including the airline 
DC-6’s and Constellations. We’ve run into 
quite a problem with variations in speeds, 
particularly in the New York area. When 
we come into LaGuardia with a DC-3, we 
have to buck the DC-6’s, and from our 
experience with the A-26, I realize it’s hard 
to pull everything back on the throttle 
quadrant to slow down. But pinning us 
down to a set speed of 150 or 160 within 
these high-density areas certainly would 
improve things all around . .. and not 
just in IFR. You expect that sort of thing 
in the holding pattern in IFR, but in VFR 
weather there is a lot of competition as 
to who’s going to get into the pattern and 
who’s going to get on the ground. Frankly, 
[ can’t see where a pilot will save more 
than about 30 seconds in this vying for 
positions with the tower.” 
Huck Smith: “In this matter of speed, 
we had an incident at Washington re- 
cently in which a DC-3 actually caught up 
with a DC-4 after they were established 
on final approach. When the two aircraft 
were turned onto the localizer course for 
their ILS approach, a good 4-mile separa- 
tion had been established. Apparently, 
the DC-3 pilot was pushing the throttles 
more than he normally would and, as a 
result, caught up with the DC-4 which 
resulted in a less than standard radar 
separation. Therefore, you can see that 
there is a necessity for controlled air- 
speeds, particularly within the immediate 
vicinity of the terminal. 

“As far as reporting is concerned, there 
are undoubtedly a iot of pilots who do 
not realize the necessity of making an 
accurate report. The communications lag 
probably promotes this inaccurate report- 
ing. A pilot can’t get on the microphone 
at the particular time he is over the fix 
and by the time he does get through, he 
may be a mile or two past the fix. This 
presents a problem insofar as the radar 
program is concerned. We are relying a 
great deal upon coincidence reporting as 
a means of identification. We have found, 
however, that coincidence reporting alone 
does not suffice; in addition we’ve had to 
ask for an identifying turn so that we can 
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positively identify the aircraft. Flying in- 
to Washington, for example, a pilot re- 
porting over Springfield invariably will 
get a 160° or 170° heading away from the 
fix to insure positive identification.” 
William Person: “Capt. J. D. Smith, we'd 
like to hear your comments, too.” 

Capt. J. D. Smith (Regional Safety 
Chairman, ALPA): “Referring back to the 
title of this discussion, of whether or not 
present regulations are adequate, I’d say 
the answer is no. 

“Enroute, the 500-on-top operation is a 
joke. You aren’t getting any separation. 
We recently eliminated it in the holding 
patterns in the New York area. If you’re 
heading eastbound and you're flying ‘5 on 
top’ on an early morning flight, you are 
actually on instruments because you can’t 
see anything, and you aren’t getting any 
separation whatsoever. Then they throw 
the monkey on your back because the 
regulation states that it’s your responsi- 
bility, regardless of your conversion course 
with other aircraft, to provide separation 
from traffic. 

“From the terminal part of the prob- 
lem, I think we all realize we need better 
procedures to more efficiently handle the 


traffic. Present terminal procedures for | 


IFR operations are not inadequate, safety- 
wise, but they are inadequate from an 
efficiency standpoint. Perhaps the main 
reason we hayen’t come up with something 
that can be called a better operation, 
efficiency-wise, at New York is due to the 
fact that we have three major airports 
located in a small area. When you start 
crossing your outbounds and your in- 
bounds, you have a problem. ; 

“Radar as an aid could help us solve 
some of our problems. However, consistent 
24-hour radar reliability does not yet exist. 

“Speed control in high-density areas is 
an interesting subject. One ‘point not yet 
answered is whether or not the problem 
isn’t being moved further away from the 
airport where there is less control. 

“One thing we hayen’t gotten into in this 
discussion is the IFR and VFR traffic 
converging on a high-density airport, and 
that brings us down to the present VFR 
minimums and whether they are adequate 
or not. I’m of the opinion that they are 
not.” 

William Person: “Tom Davis, I believe 
you have a comment to make.” 

T. A. Davis (Chief, General Safety 
Branch, Reg. 1, CAA): “You should add 
one more item to speed and density, and 
that’s the type of airplane and_ pilot. 
Single-engine aircraft are increasing in 
reliability, and businessmen are realizing 
this. Consequently, the larger populated 
areas already are beginning to feel the 
increase in small business aircraft. These 
aircraft more often than not are flown by 
non-professional pilots. As_ traffic-control 
procedures improve, I think you are going 
to find a third element in your traffic con- 
trol that will have to be reckoned with, 
and that is the businessman-pilot flying 
during marginal VFR conditions and en- 
tering a congested area where there is 
considerable IFR traffic. These aircraft 
must fit themselves into a trafic procedure 
which is quite complicated and results in 
considerable delay and confusion? The 
small airplane is going to keep on in- 
creasing in utility and in numbers.” 


Capt. J. D. Smith: “You mention th 
single-engine airplanes are becoming more" 
reliable. I imagine you mean performance- 
wise and equipment-wise. Offhand, would — 
you say that the reliability has increased 
to the point where a CAA regulation per- ~ 
mitting take-off in zero-zero weather would 
make sense?” ‘3 
T. A. Davis: “On a small single-engine — 
airplane, I don’t think so.” : 
Capt. J. D. Smith: “Well, let’s put it 
this way. If I took off in a single-engine 
airplane, one that met all the requirements, 4 
performance-wise and equipment-wise, in 
zero-zero weather, what course of action — 
would the CAA take against me for doing ~ 
that?” 4 
T. A. Davis: “We have not tied down the — 
take-off minimums for other than sched-— 
uled air carriers.” _ 
Max Karant: “No, there’s no law that © 
prevents you from going out and commit-— 
ing suicide if you want to. As a matter of — 
fact, the chances are that nobody checks ~ 
on you at any time to see if you are — 
qualified before you take off. The philos-— 
ophy of our government and its regulation 
of people who use the ground—the sur- ~ 
face transportation—and the airways, is 
that you are not guilty of anything until — 
you prove you are. From time to time, a_ 
number of pilots try to take off in zero- — 
zero weather and almost invariably they — 
kill themselves. It frankly amazes me... | 
I don’t understand it, but there it is. It — 
has been proposed many times that per- — 
haps a solution to this would be to just 
pass a law saying you can’t do it; a law 
that would enable somebody to stop a 
man from getting into his airplane and 
taking off.” 3 
Capt. Van Liew: “Relative to what Max ~ 
just said and relative to your remark on 
the adequacy of rules and regulations, it — 
is awfully hard to write good judgment | 
into the regulations. When you come right ~ 
down to it, if you carefully analyzed every — 
rule and regulation regarding aviation, — 
you'd find they cover almost every con- ~ 
tingency. But every rule and regulation — 
is subjected to the pilot’s perogative in ~ 
a particular situation, and I don’t think ~ 
you can put good judgement into any © 
regulation. That’s up to the individual.” 
Capt. J. D. Smith: “I agree with you — 
100%. As far as rules and regulations go, — 
I exist four days out of 30 each month in ~ 
which I’m not covered by some CAA rule 
or regulation. But the point is, are the 
procedures and regs adequate for the en- — 
forcement of a continuous safe operation — 
in or out of an airport or along an airway? 
I still say they are not. ‘a 
“Take-offs are being made where weather { 

is below airline minimums and there is 
no action taken. Yet the airline pilot, who 
F 

; 

5 

«i 


theoretically should have the best chance, 
equipment-wise, for a successful take-off — 


.under low weather conditions, is com- 


pelled to go back to the gate, even though — 
he can see the length of the runway.” | 
Max Karant: “Have you ever suggested — 
additions to the regulations that you think 
might prevent a pilot from taking off?” — 
Capt. J. D. Smith: “From the standpoint — 
of an airline-type operation, your sugges- 
tion is not necessary. We do have regula- 
tions prohibiting take-offs and landings 
below certain weather conditions. Disci- 
(Continued on page 34) 
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plinary action that would be taken against 
an airline pilot, should these regulations 
be willfully violated, is sufficient cause to 
make these rules very effective.” 

Capt. Van Liew: “You’ve been talking 
about take-off, but I’d like to digress a 
minute and get to my pet fetish in this 
rules and regulations business. Here’s an 
example that occurred only a couple of 
days ago. 

“Approaching Chicago, there were four 
of us holding in the approach control 
stack at the Outer Marker. I was at 3500 
feet and there was another plane under 
me at 2500 feet. There was a unique 
weather situation in which winds were 
variable and up to 60 and 70 mph, and 
the holding pattern down as low as 2500 
feet. The plane at 2500 feet was told to 
leave the OM at 51. We held at 3500 
feet, and then at 56 we heard Approach 
Control come on and ask, ‘Airline X, have 
you reached the Outer Marker?’ The pi- 
lot replied that he had not, but that he 
would let Approach Control know when 
he was leaving the OM. In the meantime 
I had been told to leave the Outer Marker 
at 57, thus providing a 3-minute separa- 
tion. I dipsy-doodled around and at 59 
the other plane reported he was leaving 
the OM and I left the Outer Marker on 
the hour. There was a guy in a Twin 
Beech holding at 5500 feet and he wasn’t 
enjoying this one little iota, and there 
was somebody in back of him enroute. 
Because of this one guy’s complete lack 
of precision and not leaving a particular 
point when he was told to, somebody en- 
route was held up seven minutes, and 
somebody someplace else was held up 
seven minutes. This whole thing snowballs 
all the way back to a point where it costs 
the airlines money and could cost lives.” 
Capt. J. D. Smith: “I agree with you as 
far as the over-all operation is concerned. 
However, studies have shown that such a 
situation as was just mentioned is many 
times not the result of cockpit management 
but rather is due to existing procedures. 
Let me ask you this .. . I seem to get the 
impression that you are of the opinion that 
all the rules and regulations governing 
trafic control are adequate, and all you 
have to do to solve the problems is to 
straighten out the pilots.” 

Capt. Van Liew: “No, I don’t say that. 
I think the regulations are adequate as 
far as they go. You have to have a plat- 
form to operate from and at the present 
time you can’t just toss out all the rules and 
regulations and start off new, because 
each rule or regulation has a reason for 
being there. However, I do think they 
should be modified.” 

Capt. J. D. Smith: “If we'll be honest 
with ourselves, I think we’ll agree that 
the basic theory of 3 miles visibility to 
VFR minimum is inadequate when you 
consider the type of equipment that is op- 
erating in and out of high-density areas.” 
Capt. Kim Scribner (Chief Pilot, At- 
lantic Div., Pan American Airways): “One 
thought I have concerns the airline indus- 
try and the private pilots as well as busi- 
ness pilots, and that is the ever-existing 
potential mid-air collision problem. I won- 
der if the regulations are considered ade- 
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quate to handle such a problem. I| feel 
that along with airline and commercial 
flying growing pains, there are growing 
pains to be realized with respect to civil 
air regulations. We know that the CAB 
is rewriting Part 40 of the CAR’s and is 
contemplating the rewrite of Part 41, and 
I think you’ll find a rewrite of Part 60 
coming up. In conjunction with that, we 
are probably going to have committees 
established for the primary purpose of 
finding out how we can relieve ourselves 
and the industry of potential mid-air col- 
lisions. Perhaps we should regulate small- 
aircraft flymg to a degree where it will 
not put them in the line of sight of the 
larger aircraft. This opinion is not based 
entirely on airline operation, because I 
once was an airport operator and handled 
flying schools and flew lightplanes. That 
suggestion is based on a mixture of light- 
plane operation and airline work.” 
William Person: “Frankly, I feel we 
should carry that suggestion a step further 
and apply it to airline aircraft as well as 
private planes. A short time ago we had 
an incident that involved two airline air- 
craft in a potential mid-air collision.” 
Capt. Scribner: “This has been dis- 
cussed among airline pilots who have had 
previous experience with small planes, as 
most all of us have, and we feel that we 
will not have real air traffic control until 
we have control over VFR operations on 
airways. We don’t see how we can rely 
on the wide scope of visual reference to 
everything, leaving it entirely up to the 
judgment of the pilots themselves to con- 
trol it. If there were wisdom in that ap- 
proach to the problem, we wouldn’t have 
road traffic laws today. We have to put 
the responsibility into regulations and de- 
mand certain things of all pilots.” 
Herbert O. Fisher (Chief, Aviation De- 
velopment Div., Port of New York Authori- 
ty): “The Port Authority is interested in 
obtaining the maximum air traffic and the 
maximum utilization of every airport that 
we operate. If the traffic regulations are 
such that it prevents us from attaining 
maximum utilization of our facilities, then 
we are interested in it and we of the 
Port Authority want to do whatever we 
can to assist in this airway problem. 
“Going back to utilization of airports, 
you men have covered radar. Obviously, 


we are in favor of that because it means 
more traffic can be handled. But there 
are other conditions, too, that interest us. 

“We are concerned with missed ap- 
proaches, primarily from a safety and a 
noise standpoint. We are interested in this 
business of zero-zero take-offs as against 
the present air carrier take-off maximums. 
There has to be some clarification as to 
whether a zero-zero take-off as against the 


airlines taking off with a minimum is 


consistent in this day of operation. In the 
light of the general public it’s pretty 
hard to justify a private airplane’s taking 
off when the airlines aren’t operating. I’m 
not saying which is right, but I am saying 
that this operation is inconsistent. 
“Another item of interest is this business 
of circling approaches. Under IFR condi- 
tions, we have a lot of low circling, below 
600 feet, and I can assure you that it 
causes us a lot of trouble. Perhaps radar 
and bi-directional approach will settle that. 
“Next on the list is the instrument pi- 
lot who is not as proficient as he should 
be. There are a lot of pilots coming into 
this area when it is IFR who either have 


an instrument rating but aren’t as pro- 


ficient as they should be or who haven’t 
any instrument rating at all. We cannot 
tolerate any fringe operation here. We 
cannot tolerate anybody flying into this 
area who is a potential accident because 
of either carelessness, neglect or lack of 
training. 

“Inadequacy of equipment is another 
problem. Does a pilot have at least two- 
way radio when he comes in here under 
marginal conditions? Is he maintaining his 
airplane properly? Most of the corporations 
that operate aircraft make certain those 
planes get the finest maintenance, but there 
are plenty that do not. 

“As I said earlier, the Port Authority 
is interested in these things because they 
have to do with the safety of all opera- 
tions within this high-density area.” 
William Person: “Herb, you are proba- 
bly the best qualified man here to dwell 
for a minute on this business of aviation’s 
responsibility to the neighboring areas 
around the airports. The question came up 
as to whether a man taking off in zero-zero 
weather didn’t have more than his own life 
at stake. Do you want to go into that a 
little more deeply?” 


“IF WE COULD implement the radar program ... our problems would be taken care of a 
lot easier than we now think,” said John Gill (right), shown with Huck Smith 
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erbert O. Fisher: “The point I tried 
make is, how do we justify a pilot tak- 
g off in zero-zero weather and cracking 
p at the end of the runway? We’ve had 
veral cases where not a single airliner 
as taking off, yet we had flights taking 
t from all three of our airports in what 
ould be the equivalent of zero-zero. 
“Remember, I’m not questioning whether 
not the airlines should drop their mini- 
ums or the other operators go up to 
me minimum. It’s just that it’s a ques- 
on that comes up in the community rela- 
ons between airports and their neighbors. 
‘hy should one be permitted to take off 
ider zero-zero conditions when the other 
1e isn’t?” 

yhn J. Quinn (Chief, General Rules 
iv., Bureau of Safety Regulations, CAB): 
[here are a few areas of this discussion 
iat I would like to cover from a stand- 
int of Civil Air Regulations since these 
gulations are primarily the product of 
e CAB’s Bureau of Regulations. 

“The CAB staff is very much concerned 
out the continuing adequacy of our air 
affic rules as set out in the present Part 
). For the past two years we have been 
ying to evaluate different concepts, par- 
sularly as to what should be set up as 
andards for VFR flying. Most of the 
mversation today has dealt with air traf- 
; control practices and procedures. Under 
esent air traffic rules, positive air traffic 
ntrol comes into full play only during 
‘R operations which constitute only a 
iall part of the total time an aircraft is 
wn. Some figures show that 90% of flights 
e under VFR weather conditions. The 
“R operations are conducted principally 
_the judgment and decision of the pilot. 


we are to have more positive control of. 


rcraft under the present system, we first 
ust determine the demarcation between 
“R and IFR flight operations. This line 
demarcation is a signal which causes 
e pilot to revert to full air traffic control 
erations, since after he files his flight 
an and conducts his flight in accordance 
th the terms of that flight clearance, he 
cures separation from other aircraft. In 
‘ms of more positive control of aircraft, 
think we have to deal with the control 
at can be exercised by use of facilities 
at are available at this time rather than 
ose which we hope to have in three or 
ur years, such as full radar control of air 
fic by the use of ground and airborne 
1ipment. 

“In obtaining fair play for everybody it 
also necessary to provide adequate safe- 
for all. Eventually, the problems we’ve 
scussed are going to be licked. For in- 
nce, in the use of radar one of the 
gaboos has been the development of a 
vice that would immediately tell a traf- 
controller which aircraft he was talking 
instead of forcing him to spend four 
five minutes identifying one plane when 
has a bunch of them out there to con- 
id with. Such problems as this will be 
ved, but I think we first have to put in 
oper order our primary use of the air- 
ace and be fair to the users of it. In 
1er words, we must establish adequate 
d fair VFR rules. 

illiam Person: “Let’s go back to this 
ibility problem, gentlemen. It’s the prob- 
n that involves the pilot who sees a 
ginal condition and so he files an in- 
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strument flight plan and gets separation 
from other aircraft also on instrument flight 
plans, but does not get separation from 
aircraft flying VFR in a marginal condi- 
tion.” 
Max Karant: “This is a very serious 
problem, and one that brings up the ques- 
tion of equipment. How is a guy going to 
carry 150 pounds of radio equipment in a 
plane that can only carry two people to 
begin with? Also, that equipment is us- 
ually very expensive.” 
T. A. Davis: “This immediately gets into 
the problem of enforcement and is very 
difficult. Pilots object to becoming a part 
of the law enforcement procedure. Since 
we cannot police all the airways all the 
time, we must depend upon industry com- 
pliance. Where irregularities are noted, 
unless they are reported in sufficient detail 
to effect remedies, improvement will be 
difficult. Even though you have a ‘control 
area, it still doesn’t keep a pilot from 
taking off, flying into a high-density area 
in VFR weather and then suddenly having 
a fog roll in under him. You'll find its 
dificult to regulate safety, and you still 
have to put a lot of responsibility on the 
pilot.” 
John J. Quinn: “Has it been decided 
that 5 miles or less is marginal or that 
3 miles or less is marginal? In other words, 
when you talk about marginal, where are 
we?” 
William Person: “That's a good ques- 
tion, Mr. Quinn. I think it depends entire- 
ly on what kind of equipment you’re flying; 
what function you are trying to perform.” 
John J. Quinn: “To put it brutally 
frank, is this a system of rationing air 
traffic, a priority of air traffic, or is it 
really and necessarily a safety deal? Here’s 
why I ask that question. At Minneapolis 
they conducted a test by flying two air- 
planes to a position three miles from the 
tower. Now visibility was more than 5 
miles, but the test showed that unless you 
knew which quadrant the airplane was in, 
you almost never picked the airplane up 
at all. Are we going to 5 miles visibility 
for VFR flight, and if so, from how far 
off can you actually tell what course a 
plane is taking, whether he’s intercepting 
or overtaking? Where do you begin to 
get definite knowledge of the importance 
of your collision factors, etc?” 
William Person: “J think it goes.a lot 
farther than just 5 miles. It depends en- 
tirely on how much time the men in the 
cockpit have to devote to looking. The 
crew can have a rough engine, paper work, 
radio contacts, check lists,—all these things 
enter into the problem we call visibility. 
Maybe it should be 15 miles instead of 
5 miles. I don’t think we really know.” 
John J. Quinn: “Perhaps there ought to 
be different procedures in the cockpit so 
that pilots aren’t required to perform cer- 
tain duties at a time when the traffic is 
getting thick and they should be looking 
at what they’re getting into rather than 
being involved with other procedures. I’ve 
examined several collision accidents in the 
vicinity of airports and it has seemed to 
me that the pilot and often the copilot 
were doing something other than paying 
attention to what was going on outside.” 
William Person: “What with talking to 
centers, approach control, the tower, and 
(Continued on page 36) 
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Skyways Round Table 


(Continued from page 35) 
half the time selecting frequencies faster 
than they are identified, the two men in 
the cockpit are more than busy under 
marginal weather conditions. It’s quite a 
work load in the cockpit.” 
Max Karant: “Are you advocating that 
they don’t look?” 
William Person: “Not at all, but I am 
trying to be realistic about a very serious 
problem.” 
Max Karant: “Then how can you pass a 
law that would govern all civil aircraft 
that would be based on the fact that the 
pilots in some airplanes are too busy to 
look around?” 


Herbert O. Fisher: “I’ve flown in this 
area for about seven years in both high- 
speed aircraft and so-called lightplanes. 
And so far as this visibility question is 
concerned, I realize that the higher the 
speed the harder it is to see anyone. Also, 
there are times in this area when VFR is 
quoted when actually it is way below 
VFR. Perhaps if VFR were 5 miles and 
1500 feet or whatever figure was decided 
upon, it would make all operations a lot 
safer and give pilots a better chance of 
seeing each other. 

“Frankly, when you are operating at 
fairly high speed against planes of lesser 
speed in this area and in this fringe VFR- 
IFR condition, there are bound. to be 
near-misses. It’s a wonder we haven’t had 
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a mid-air collision! I think we’re kidding 
ourselves when we say 3 miles and 1,000 
feet, under certain conditions in an area 
like New York, is adequate. It isn’t!” " 
Capt. J. D. Smith: “I'd like to cover one ~ 
point that has to do with determining what . 
visibility should be used as a VFR mini-— 
mum, and that is airplane conspicuity. 
What can the human eye see? How far can . 
it see? Does the pilot have time to ma- 
neuver his airplane? What is the time 
element involved? . 

: 

d 


“Where you have a pilot in a holding ~ 
pattern during IFR conditions there is a 
possibility that either the pilot or copilot 
are not looking out as much as they should 
because of their cockpit functions. However, 
whenever VFR or IFR enroute, speaking - 
for myself, my head is going in all direc- 
tions. 4 
“If the records are accurate, in seven ~ 
years there were 140 mid-air collisions in-— 
volving non air-carrier aircraft. The inter- 
esting thing to note is that there were — 
none under IFR conditions; there were 
139 in daytime conditions and only one 
at night. The minimum visibility, according 
to figures, was never less than 5 miles. I 
mention this because here we’ve had 140 
mid-air collisions between aircraft of simi- 
lar speeds when visibility was greater than — 
5 miles, and yet we are constantly being 
asked to operate without any controlled ~ 
separation, with aircraft having ‘greater 
speed differences in a higher density area, 
with only 3 miles visibility. That’s the © 
inconsistency of the regulations.” E 
Capt. L. M. Holloway (Sector Chief Pi- 
lot, Pan American Airways): “A few min- 
utes ago, Mr. Fisher mentioned pilots 
coming in here who are not qualified, and 
it brought to mind an experience I re- 
cently had. We were holding at LaGuardia ~ 
and the controller cleared an itinerant air- 
craft to the Holmes holding pattern. The © 
pilot of that aircraft called back, ‘What is 
that?’ That whole operation kept me wait- — 
ing some 45 minutes until the fellow was — 
on the ground. 

“Radar probably will play a most im- 
portant part in both area and enroute 
trafic control, and a means of aircraft iden- 
tification is part of it. 

“When we talk of regulations and the ~ 
fact that an itinerant pilot, that is, a private — 
pilot, can take off under zero-zero condi- — 
tions while the airlines are not permitted 
to do so, the question of judgment enters 
into it. What I want to know is why does 
a regulation assume that a private pilot 
with 50 or 100 hours has greater experi- 
ence than an airline pilot? That just doesn’t 
make sense to me, but the situation exists.” 
Max Karant: “The CAB regulations do 
not assume that a man has more experi- 
ence. The CAB simply does not take unto 
itself the right to keep a man from com- — 
mitting suicide. The regulations that apply j 
to the air carriers are slightly different in 
view of the fact that they are public car-— 
riers carrying the general public. Therefore, 
the CAB has a whole set of regulations 
that apply to air carriers—and they don’t — 
apply to us. We can go charging right off — 
the runway and kill ourselves and nobody 
will stop us.” 

William Person: “And _ possibly kill 
somebody in an airliner or on the ground.” 
Max Karant: “Possibly so. There’s no 
law that says you will not violate the law 
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hich states that you must not drive above 

certain speed on the New Jersey Turn- 
ike. There is no law that says you can’t 

o out and kill off a whole family. If you 
urvive, they can get you afterward for 
reaking a specific law, but you can’t pass 

law that tells a man he can’t violate a 
iw that already exists. 

“I agree with you that anybody who 
akes off in zero-zero weather is crazy, un- 
ess he’s qualified to do so. If a company 
jilot takes off in zero-zero weather, he 
tobably feels he’s qualified. He has the 
esponsibility of carrying his own people, 
herefore, he must feel he’s qualified to 
nake that take-off. That’s something for 
ou fellows to haggle out with the CAB. 
but, to the general non-commercial public, 
f a human being wants to go out and 
ill himself, there’s no way for anyone to 
top him, unfortunately. 

“Before we close this discussion, I’d like 
0 go back to a couple of statements that 
vere made at the beginning of the meet- 
ng, and report AOPA’s thinking on these 
natters. Bill Person stated that you can’t 
edesign the airplane. I think that’s an 
inwarranted conclusion. We’ve felt for a 
ong time that many. of these cockpits 
ould be modified to give pilots a lot 
nore visibility than they now have .. . 
nd we know all about pressurization, 
iigh-speed configurations, etc. As a matter 
f fact, we checked some of the manufac- 
urers some time ago and they generally 
greed, a) that modifications could be 
aade if someone wanted to pay for them, 
nd b) no one has ever asked them. 

“T quite agree with a claim that Capt. 
rill made that present regulations are ade- 
uate. But those regulations do not per- 
iit uncontrolled high-speed traffic anymore 
han our highway regulations do. When 
ou try to make the air traffic rules permit 
igh-speed flight and at the same time per- 
ait some pilots to not look where they 
re going, for whatever reason, then the 
hole business gets into the ridiculous. 

“To sum this whole business up as far 
s AOPA is concerned, ‘1,000 feet and 3 
wiles’ is dangerous if the pilot comes 
creaming into the terminal area at 300 
iph, with his attention diverted to work- 
ig knobs, switches and procedure manuals 
astead of looking where he’s going. Do 
re clear the slower cars off the roads so 
ne buses can cruise along at 80 mph? No, 
here’s a maximum speed limit, and it 
pplies to all. Do we permit anyone—bus 
rivers, locomotive engineers, private mo- 
rists, or ship captains—to charge blindly 
head, paying little attention to what’s in 
ront of them? I suggest someone study 
1e marine rules of the road in this re- 
ard. Those say that a proper watch (and 
ot just a cabin boy) shall be maintained 
t all times. Heaven help the captain re- 
ponsible for a collision!” 
apt. Van Liew: “In summarizing my 
inking on these matters, I’d recommend 
1e following: 

1. Eliminate 500-on-top completely, en- 
route and in high-density areas. 

2. Change the rule of VFR: 1,000-ft 
ceiling and 3 to 2,000 ft. and 5 with- 
in 50 miles on all sides of a high- 
density area. 

3. Establish a common speed or perhaps 
two sets of speeds that everyone must 

(Continued on page 38) 
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hold to when within 75 miles of a 
high-density area: 180 indicated for 
high-speed aircraft, and 130 for slower 
aircraft. 

4, A constant rate of descent of 500 
fpm from 75 miles out. This could 
be varied in pressurized equipment 
only at ATC’s request. 

5. Increased space for ATC so radar can 
be used for enroute control; and ra- 
dar enroute control be established as 
soon as possible.” 

Capt. Kim Scribner: “I believe we must 
be specific in our recommendations to im- 
prove ourselves or to reduce the exposure 
we have to mid-air collisions. My rec- 
ommendation is to: 

1. Control the maximum air traffic possi- 
ble in the Metropolitan Areas. 

2. Raise the VFR minima in these areas 
for all airline operators (5 miles visi- 
bility and 2500 ft. ceiling). 

“Further, in order to effect an immediate 
relief from potential mid-air collisions, this 
increase in VFR minima, when applied to 
aircraft over 150 mph, should minimize the 
opposition from the AOPA, and a majori- 


ty of the hazards of fast aircraft colliding’ 


will be eliminated. 

“This is in effect a compromise in that no 
real restriction of lightplane operation is 
brought to bear, but there will be effected 
positive control of aircraft flying in the 
so-called marginal VFR conditions.” 

B. J. Malloy: “In my opinion present 
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(GARLAND AIRPORT) 


CAR’s are not adequate. As we know, the 
main problem arises in the high-density 
traffic areas and in the areas where there 
are a number of airports operating. I am ~ 
not prepared to say whether raising the 
minimum visibility from 3 to 5 miles, or 
a change in the ceiling, or combination of - 
these is the answer. I do believe, however, 
that high-density areas such as LaGuardia 
should have some special set of values 
even at the risk of penalizing some airspace — 
users. I believe this is for the common 
good and all our laws and regulations are” 
based on this factor, the greatest good for — 
the largest number. 

“I also would like to go on record as © 
recommending that the CAA immediately ~ 
end the double standards for instrument — 
take-offs which are in effect at the present 
time. In other words, the published mini- 
mum ceiling and visibility for any airport 
should be binding on all pilots.” q 
John J. Quinn: “My recommendations 
are these: a 
1. High-density terminal areas. 

(a) The high-speed aircraft approaches 
to airports and operations in the traffic 
pattern should be conducted at safe mini-— 
mum speeds, e.g., not more than 180 mph. — 

(b) The traffic control facility at the 
airport should be contacted and the pilot — 
should give his position prior to entering 
the area, and air traffic control should give 
the pilot landing information, including ~ 
the number of aircraft preceding him in ~ 
the traffic pattern. High-density areas 
should be of such dimensions as to permit — 
low approaches to airports which it over- 
lays and not prevent over-flights, e.g., 
should begin at 1,000 feet and end at 3,000 
feet and extend out from the airport 15 
to 25 miles. The visibility should be at 
least 3 miles in this area for VFR flight. 
2. Filing of an IJFR flight plan in VFR © 
weather conditions. a 

Filing of IFR flight plans whenever pos- 
sible should be encouraged. It is useful © 
to the pilot who desires to maintain con- 
stant cruising altitude when he encounters — 
clouds. Also, with an IFR clearance he 
has an approved altitude in case full in-— 
strument weather conditions are encoun- 
tered. Objection has been raised by some 
pilots against the privilege of operating on 
instrument flight plan in VFR weather 


conditions. They are of the opinion om 
: 
p 


the IFR clearance authorizes noncom- 
pliance with the VFR rules when the 
flight is in an area where VFR weather 
conditions exist. Actually, the IFR pilot is 
required to observe all VFR rules, such 
as right-of-way rules, etc., and is provided — 
with separation only from other aircraft 


SS 


operating under an IFR clearance. This — 
fact is plainly stated in aviation informa- 
tion releases and in the Flight Information — 
Manual (CAA). From a practical view- 
point, since weather conditions change 
rapidly, it would be virtually impossible 
to limit IFR clearances to those enroute 
areas where IFR weather conditions ac- 
tually prevailed. If there is a serious safety _ 
problem in this area, it appears to be 
rooted in the VFR rule dealing with cloud 
separation which specifies a clearance from 
clouds of 2,000 feet horizontally and 500° 
feet vertically. The closing rates of high- 
speed aircraft and higher climbing and 
let-down rates may require greater distance : 
values for safety in VFR operations. ; 
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Safe separation of varying types of air- 
ift and safe separation from terrain and 
uctures. : 
This appears to call for a re-evaluation 
the navigable airspace. The present 
*R rules, for example, which authorize 
‘R operations when the aircraft is clear 
clouds at or below 700 feet with visibili- 
of one mile may not provide the same 
sree of safety which prevailed a few 
ars ago, particularly when you consider 
ut radio towers are now being erected 
a rapid rate in most of the urban areas 
the United States. Many of these towers 
ll exceed 500 feet above the surface, and 
me will exceed 1,000 feet. Several fatal 
cidents within the past year involved air- 
uft collision with towers and supporting 
bles. Along with a different concept of 
ibility and cloud separation, safety may 
improved by more effective marking of 
structions. Possibly a solution to this 
fety problem could be effected by raising 
e control area lower limits up from the 
esent 700 to 2,000 feet or more above 
e surface. There are many related factors 
at must be considered in any such re- 
location of airspace. These factors involve 
fer separation of aircraft flown above 
)00 feet, either by positive air traffic 
ntrol under all weather conditions or 
standard quadrantal cruising altitudes 
sed on direction of flight. Undoubtedly, 
yy reallocation of airspace values re- 
lires some give and take between VFR 
id IFR operators. Presently, we are in- 
Ived in a major transition change in 
r Navigation practices occasioned by the 
yplementation of the VOR system of air 
vigation, and it may well be an appropri 
e time to re-evaluate airspace problems 
terms of modern aircraft navigational 
uipment and its operational use.” 
illiam Person: “Summing up the fore- 
ing, it is evident that 3 miles visibility 
not sufficient for operating VFR when 
u take into consideration both the 
eeds at which aircraft fly and the 
nsity of traffic in certain areas. 
“The problem of cockpit designs as 
ey stand now and whether or not they 
n economically be modified is a topic 
itself, and probably will have to be 
vered at another Round Table. 
“There is a strong feeling that 500-on- 
» should be eliminated and that we 
ould encourage the use of radar, where 
is available, to control enroute traffic. 
“Terminal areas should be treated dif- 
rently than enroute areas insofar as 
sibility is concerned. The thought put 
rth was to set up one or two standard 
eeds within the terminal area. Also, the 
‘minal areas might be extended out to 
distance of 75 miles, so as to enable 
proach Control to effect separation 
sed on standardized speeds. All aircraft 
ould be controlled in this area. This 
ght also include private pilots, or pos- 
ly limit the airspace that could be 
ed by aircraft not having adequate 
uipment. . 
“Certainly, many problems have arisen 
t of this Round Table discussion which 
uld be material for other such meetings. 
is, of course, is one of the many ad- 
ntages of SKYWAYS’ Round Table dis- 
ssions. The operator’s problems are 
inkly and honestly discussed, and from 
ese come thoughts for solution.” 4-t. 
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Labor Costs 


(Continued from page 15) 


for hourly paid personnel, and the 
usual semi-monthly period for salaried 
personnel. 

To actually control and analyze the ex- 
penditure of funds against his account, 
such as performed on a cost-plus contract 
or any other kind of contract, a customer 
should demand that an analysis be sub- 
mitted to him each day for verification and 
information in the three major categories 
of labor costs. 

In addition, a customer having work 
performed on a cost-plus basis should also 
request of the overhaul facility, a daily 


report of all materials expended, be they 
direct or indirect, and the assessed cost of 
each. Direct material and parts should be 
shown with proper nomenclature and num- 
bers, whereas indirect material should be 
shown in pounds, gallons, or percentage- 
wise where numerical costing is impossi- 
ble against each direct man-hour expended. 


Pay Hours and Working Hours: 

When performing the audit of an air- 
transport overhaul, differentiation between 
pay-hours and working hours must be 
made. If a mechanic works 40 hours plus 
8 hours overtime, he receives compensation 
at the normal hourly rate for 52 hours. 

(Continued on page 40) 
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Labor Costs 
(Continued from Page 39) 


Overtime Compensation: 

Under the existing labor laws, work in 
excess of 40 hours is compensatory at a 
rate of one and one-half times the normal 
hourly rate. It is costed as 12 hours pay 
for 8 hours of work. Work in excess of 56 
hours per week is compensatory at a pay 
rate of two times the normal hourly pay 
rate. It is costed as 16 pay hours for 8 
hours work and is called premium time. 


Utilization of Available Labor: 


Each plane overhaul facility has a quota 
of skilled personnel. Thus, if 250 mech- 
anics are available, a theoretical 2,000 
man-hours is expendable each working 
day. For example, if five C-54 type trans- 
ports constitute the maximum overhaul 
capacity of a repair base, then a theoreti- 
cal labor expenditure of 400 man-hours per 
plane in work is possible. However, such 
is theory and the exceptions are caused 
by local conditions which alter the actual 
labor expenditure. 

But efficient shop administration should 
maintain the work load from a daily varia- 
tion of not more than 5% in order to 
comply with pre-planned completion sched- 
ules. In a production operation, compliance 
with a pre-planned schedule is only possi- 
ble where the work load is maintained at 
a constant level in relation to man-hour 
expenditure. 


Labor Loss Factors: 


Actual available man-hours expendable 


in an overhaul facility are also affected by 
any of the following causes and a factor 
must be allowed for this in planning the 
duration of overhaul: 

(1) Legitimate vacations 

(2) Legitimate leaves of absence 

(3) Absenteeism, loafing, errors 

(4) Illness 

(5) Inclement weather 

(6) Leaving early on job 

(7) Tardiness 

(8) Legitimate rest periods 

These constitute the eizht basic reasons 
which reduce the optimum number of 
available man-hours from 3 to 5% as a 
daily average and which should be reflect- 
ed in planning. Other factors which tend 
to slow work are labor disputes of an un- 
authorized nature. 

Thus, a 5% daily man-hour loss is rea- 
sonable to assume, but other losses of man- 
hours may be attributed to the following 
and are within the realm of management 
action to correct. These are: 

(1) Lack of proper hand tools, fixtures, 

handling equipment or improper 
allocation. 


(2) Lack of overhaul spare parts, raw 


materials, or testing facilities. 
(3) Generally inefficient shop practices. 
(4) Geometrical configuration of the 
overhaul facility causing lost mo- 
tion and handling. 

(5) Direct lost time due to change in 

orders. 

Regardless of the cause, much of this 
kind of loss can be corrected by adminis- 
trative action. But remember, the customer 
pays for inefficiency of any kind on a 


time-and-material form of contract. 


Labor Load per Airplane: j 
It is not always possible to comply with 


a pre-planned overhaul schedule due to de- 


lays in receipt of replacement parts, raw 
materials, or other causes. But the assign- 
ment of more personnel than can conven- 
iently work on an air transport may also- 
be wasteful of labor. Thus, the importance 
of the proper allocation of labor and the 
control of manpower. 

For example, a DC-4 undergoing over- 
haul during the major phase of the repair 
operation normally cannot accommodate 
more than 28 mechanics working on the 
airplane at one time during an 8-hour 
shift. If more work must be accomplished — 
on the airplane during that time, then 
it is better to assign an additional shift — 


be 


of mechanics to the job during the next — 
work period which in this case may be the — 


swing shift following the day shift. When 
more.personnel than the number specified 
work on an air transport at one time, con-— 
siderable lost motion results. However, in 
the overhaul shops such is not always the 
case because 


this work is not done in — 


the confines of the airplane. But to attain © 


the advantages of multiple shift, support- 
ing indirect and certain non-productive - 
labor must also be assigned. 7 


Labor Turnover: 


Where consistent work output is to be~ 
attained, the labor turnover rate must be 
low. High labor turnover is indicative of 


incompetent supervision or ineffective per- 
sonnel policies. Labor turnover is figured 


EXECUTIVE TRANSPORT AIRCRAFT 


Exclusive Offerings 


LOCKHEED LODESTAR EXECUTIVE TRANSPORT 


Equipped with two couches, four reclining chairs and a desk, 
this Lodestar accommodates up to 10 executives. It has airline 
type fuel system, fire prevention, other safety features. Spare 
engines, parts available. It is offered at a bargain price for 
immediate delivery 


NORTH AMERICAN B-25 EXECUTIVE TRANSPORT 


This high-speed transport is equipped to carry five to seven 
executives, coast to coast non-stop. Interior is sound-proofed, 
has large foam rubber bed, dual heating system for traveling 
comfort. Complete duol controls, instrumentation; also oxygen 
for passengers, crew. Immediate delivery 
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DOUGLAS DC 3 EXECUTIVE TRANSPORT 


Equipped for pilots, with the higher-rated P&W 1830-75 
engines, A-12 auto-pilot, Zero Reader, and a most com- 
plete radio installation; and, for passengers with newly 
upholstered couches and seats in a cabin with living-room — 
atmosphere. Immediate delivery. : 


These EXCLUSIVE OFFERINGS represent unusual opportunities — 
to acquire private executive transportation suited to your — 
particular requirements of capacity, range, speed and landing . 
field limitations. Write, wire or call us for additional infor- 
mation or a demonstration appointment. . 

4 


Our frcmsport aircraft clearing house contains virtually all 
multi-engine transport aircraft presently available for sale, 
ranging in size and type from the Grumman Widgeon eam- 
phibian to the Douglas DC-6 four-motored airliner. This clear- 
ing house is at your disposal to satisfy your transport aircraft — 
needs. Let us know your requirement. ‘ 


WILLIAM C. WOLD ASSOCIATES 


EXCLUSIVE SALES AGENTS 
516 FIFTH AVE., N.Y. 36, N.Y.—MUrray Hill 7-2050—CABLE BILLWOLD, N.Y. — 
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ccording to the following formula: 
\ccession+Separation x P,;+Ps. x 365= 
2 “M 
\ccessions are the hirings, and separations 
re the terminations. P; is the number of 
mployees on the payroll at the beginning 
f the pay period. Pe equals the total num- 
yer on the payroll at the termination of 
he pay period. M is the number of days 
or which the turnover rate is figured. 

It is evident from the previous discussion 
hat in order to audit the labor costs for 
in overhaul operation, certain knowledge 
f various labor factors must be under- 
stood in order to attain a low cost for the 
work to be done, particularly so on time- 
ind-material contracts or where the con- 
ract is for a fixed price plus a fixed fee. 

Along with the production analysis 
should go the labor turnover rate for the 
yperation, and if, on the basis of this 
liscussion, the expended labor and mate- 
ial seem to be higher than estimated, the 
customer should bring these conditions to 
he attention of the management. Only by 
‘lose control of labor and material expen- 
litures can the lowest cost consistent with 
quality work be attained. 

Air-transport operators who use over- 
1aul facilities outside their own organiza- 
ion should consider the final audit in 
ight of the foregoing. Simply sending an 
nspector or engineer to represent their 
nterests during the time the work is per- 
ormed at a commercial overhaul facility 
loes not always permit the optimum low 
ost quality work to be obtained, simply 
yecause it is rare that technical personnel 
understand labor costs which are the major 
somponent of total costs. A skilled auditor 
should accompany such personnel. tty 


Turbojet Control 
(Continued from page 12) 
basic engine to operate closer to maximum 
performance limits. 

Now let us assume two different failure 
sonditions for the afterburning engine with 
he infinitely variable exhaust nozzle: 

(a) Failure of the fuel system. If the 
‘uel system fails so that the engine reverts 
© a simple independent emergency system 
1s previously described, a fixed fuel sched- 
ile becomes available for acceleration and 
steady-state running. This fuel schedule 
must be such that under the worst possible 
light conditions the engine will not over- 
emperature or over-speed. However, if area 
“cD is chosen to determine fuel flow and 
he nozzle should be trimmed to GH, over- 
emperature and possibly engine stall would 
yecur. If area GH is chosen to determine 
he fuel flow under the condition of CD, 
yver-speed and over-temperature would 
esult. The solution then calls for some 
ype of speed-sensing fuel control which 
vould fully duplicate the primary system. 
Ybviously, the complications and weight 
yenalties of supplying a duplicate speed 
overnor with all the necessary switch-over 
nechanisms are completely impractical. 

(b) Failure of the exhaust nozzle actuat- 
ng system. If we work on the basis that 
he primary fuel system is operating satis- 
actorily but the variable nozzle actuating 
ystem malfunctions, the situation becomes 

(Continued on page 42) 
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Back in 1927, Charles Lindbergh hopped the Atlantic— 
one way—in his “Spirit of St. Louis’’ plane, and furnished 
the news story of that decade. 


During the past summer, Peter Gluckmann touched his tiny 
Luscombe down on California soil after spanning the Amer- 
ican Continent and the Atlantic, not once but twice, and 
created scarcely a ripple outside his own home town. 


The matter-of-fact acceptance of that round-trip trans- 
Atlantic flight, in a plane strictly stock except for wing tanks, 
speaks volumes for the strides made by aviation in the 
26-year interval between the two events. With airplanes 
hopping oceans every day, neither Peter Gluckmann nor 
the public seems to have viewed his flight as other than 
routine. 


Mr. Gluckmann undertook that flight entirely on his own 
initiative, asking no help from Continental Motors or anyone 
else. Nevertheless, as manufacturer of the C90 engine on 
which he staked his life, this com- 
pany naturally finds intense satis- 
faction ‘in its outcome ... in the 
fact that Continental stamina, fine 
product of advanced engineering 
and strictest quality control, has 
again proved equal to a challenge 
far greater than could possibly be 
encountered in normal use. 


[ontinental Motors [orporation 


Aircratt Fngine [Pjivision 
MUSKEGON, MICHIGAN 
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Turbojet Control 
(Continued from page 41) 


even more precarious. The characteristics 
of many actuator systems now in use are 
such that, barring loss of hydraulic pres- 
sure, the exhaust nozzle can either be 
biased to fully open (line AB) or fully 
close (line GH) in case of loss of normal 
control. It is usually impractical to bias 
such an actuator control system to any in- 
termediate position. 

If the nozzle is biased fully closed (line 
GH in Fig. 2), severe over-temperature 
and possibly stall will result with the 
throttle in military or afterburning posi- 
tions. This would require immediate pilot 
attention and action to the extent of re- 
tracting the throttle until the engine is 
operating safely. Once the engine speed is 
reduced, the pilot must remember to care- 
fully re-accelerate the engine, for present 
acceleration controls could not protect 
against this situation. In extreme cases it 
might even be impossible to accelerate, but 
in any case the pilot must remember that 
afterburning must not be selected. 

On the other hand, if the nozzle is biased 
open on failure so that afterburning can 
still be safely selected, retarding the throt- 
tle to the non-afterburning military position 
would immediately drop the thrust to ap- 
proximately 50% of its military value. This 
would hardly keep the modern fighter air- 
borne, even if some enemy plane ignored 
such a “sitting duck.” 

If the pilot were supplied with some 
type of manual over-ride so that he could 
select either position at will, the situation 
would become extremely precarious in that, 
before he could move his throttle in either 
direction, he would have to stop and de- 
cide whether to open the nozzle or close 
it for safe operation. Obviously, this could 
delay pilot action drastically or, in a cri- 
tical situation requiring instant action, 
could result in a complete loss of the en- 
gine. The fact that normally such an emer- 
gency over-ride system would necessitate 
an additional switch or lever which the 
pilot would have to actuate while handling 
the control stick with one hand and the 
throttle with the other, compounds the in- 
decision and delay drastically. 

Regardless of which of these systems is 
used, the pilot is given one or more 
switches to alert, additional warning de- 
vices he must heed, and a combination of 
conditions he must analyze before taking 
action. Faced with only fractions of a sec- 
ond to decide, it is no wonder that the 
wrong decisions are so often made. 

Design Recommendations: A _ pilot 
must be provided with a single power lever 
which he is able to move smoothly and 
in the small increments required for close- 
formation flying. He must know that al- 
though the thrust may not he linearly 
proportional to throttle travel, it will at 
least vary smoothly without sudden surges 
or flat spots. 

Operationally, the pilot is interested in 
setting a given percentage power setting 
and knowing it will remain approximately 
constant with changing ram, altitude, and 
temperature conditions. In this way for- 
mation flight can be maintained easily and 
accurately and the pilot generally is aware 
of the margin of power still available for 
accelerations or other transient conditions. 
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Over-speed and over-temperature condi- 
tions of the engine must be automatically 
prevented, for it might be several minutes 
before they would be noted under combat 
conditions. 

Pilots must be able to advance or re- 
tard the throttle as rapidly as necessary to 
obtain burst speed changes. When a fighter 
is on its final approach to land, it is travel- 
ing about 290 feet in each second, so the 
pilot must be able to increase his thrust 
to its full power within seconds to take 
a wave-off. However, the pilot will be using 
from 50% to 85% power on his approach 
up to the time he chops the throttle back 
to irrevocably commit himself to land. 
Consequently, the acceleration rates below 
approximately 50% thrust should not be 
weighed as highly as the rate in the upper 
power range. 

Combat aircraft always fly in flights of 
two or more aircraft from the time they 
leave their field until they land. Since 
afterburners are used for take-off, climb 
and emergency periods, partial augmenta- 
tion of afterburning thrust is an absolute 
requirement to stay in formation. It might 
be mentioned that the leader of a flight 
of aircraft will always fly at some slightly 
reduced power setting, leaving his wing- 
men some margin of power to allow for 
differences of aircraft drag, engine thrust, 
and general flight conditions. When after- 
burning augmentation is not available, the 
leader will partially drop his dive brake 
to slow his plane and the wing-men will 
adjust their speed in the same manner to 
position themselves in the formation. Ob- 
viously, increasing the aircraft drag to 
reduce speed instead of reducing fuel flow 
penalizes the fuel consumption of the air- 
craft. 

Probably most important of all, the pilot 
needs a control system which, as far as the 
cockpit is concerned, is simple and auto- 
matic and provides him with sufficient con- 
trol under emergency flight conditions to 
permit him to safely adjust power for con- 
tinued take-off, to fly home, or to make an 
emergency go-around. It should take over 
automatically in case of electrical power 
failures. Meanwhile, the maintenance officer 
would like a system in which the compo- 
nents are easily isolated for test and re- 
placement. 

If, in order to achieve these objectives, 
we work on the assumption that the simpler 
the system is, the more reliable it can be 
made, we should logically concentrate on 
making the basic system structurally reli- 
able, fail-safe in nature, and not suddenly 
or drastically affected by contaminants in 
the operating fluid. 

From an engineer’s viewpoint we can de- 
sign physical components to be highly 
reliable structurally. After all, we daily 
trust contro] cables, wing spars, landing 
gear, oleos, and many other similar compo- 
nents. If it is recognized from the start 
the unit must under no condition fail, it 
might occasionally be wise to take a slight 
weight penalty in the original design to 
make questionable small items unquestion- 
ably safe. We should, perhaps, include a 
“human nature” factor which would _pro- 
hibit the use of small lines, fittings or 
other objects which might tempt. the 
grown-up boy who just “knows” an 18” 
wrench is better than the 6” unit specified. 

Probably the greatest single factor the 


” 
engineer must contend with is that of fuel 
contamination, for actual service condi- — 
tions have shown that although mainte- — 
nance and supply personnel can do a great — 
deal to help keep fuel clean it will inevit- 
ably be contaminated to some degree. 
Ideally, the control system should give the 
pilot good control and full power regardless 
of the contamination. However, the state 
of the art being what it is, we cannot 
design metering valves guaranteed to op- 
erate under any degree of contamination, 
nor can we supply filters large enough to 
clean flows of 30,000 to 40,000 pounds per 
hour within reasonable space and weight 
limitations. 

However, let’s look in the cockpit again. 
The pilot is interested in a high-perform- 
ance aircraft, but also in one which will 
bring him safely home again. If he is 


taking off, he must be able to complete q | 


his take-off and climb sufficiently to make 
an approach and land the aircraft after 
recognizing an impending failure. This 
means that any effects of contamination — 
must be gradual and of such nature that — 
a reasonably alert pilot can detect the 
condition and take action. 

Logically, we can assume a pilot will 
not start a take-off unless he has full 
power. At this point all fuel valving will 
be in the correct metering position to 
handle the fuel, and it is reasonable to 
assume any sticking of valves will occur 
in roughly the position being held. There- 
fore, with a stable system, these valves will 
continue to roughly control flow. As long — 
as the design does not include small servo — 
valves with light differential actuating 
forces, such a system should, when over- — 
contaminated, give a gradual deterioration 
of performance. Thus, the pilot should — 
have sufficient warning to either land or 
take other emergency measures. 

The detail design considerations neces- 
sary to provide these general control — 
characteristics are considerably beyond the_ 
intended scope of this article, but we might 
briefly state the more obvious. 

1. Any valve or mechanism mechanically — 
and continuously rotated will keep itself — 
clean and free. Since its physical design is 
straight-forward, this type valving can be 
considered reliable and dirt insensitive. 

2. Poppet valves can be designed so that 
their guides do not have an appreciable 
pressure drop across them to trap dirt. Un- 
der these conditions, a poppet-type valve 
can be made virtually dirt-insensitive due _ 
to its reciprocating motion and its un- 
restricted flow passage. 

3. Piston-type valves must in many cases 
be used when leakage or particular meter- _ 
ing characteristics are required. This type 
of valve is very susceptible to dirt but, if — 
mechanically actuated, is quite reliable in 
small diameters. If it is dependent on pres- 
sure drop across itself for actuation, it 
should be large enough so that moderate 
flow changes can give high restoring forces. 
The hydraulic forces available to actuate 
such a valve is a function of the square 
of the diameter, whereas the frictional 
force is essentially proportional to the first 
power of the diameter. 

4. Small orifices, either singly or in 
series, are to be avoided as much as possi- 
ble, as must small needle valves. Their — 
very nature makes them extremely dirt-_ 
susceptible in small diameters. When they _ 
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nust be used, some protection should be 
rovided such as multiple inlet openings, 
ndividual filtration or precipitation cham- 
pers, just to mention a few possibilities. 
The needle valves themselves must not be 
0 small as to be prone to structural fail- 
ire. 

5. Combinations of valvings should be 
irranged so that sticking of an individual 
ervo valve or orifice cannot drive the main 
egulating valves to either extreme posi- 
ion, but rather simply cause them to err 
yy a moderate amount. 


tecommended Control System 


One control system which evolved from 
1 recognition of the considerations hereto- 
ore discussed is believed to incorporate a 
1igh degree of inherent reliability. Essen- 
jially, it consists of a simple basic control 
system capable of safely operating the en- 
sine throughout the full range of the 
hrottle lever travel, and which is trimmed 
0 obtain the maximum performance in 
nilitary and afterburning power settings. 
“ngine rpm is controlled by governing fuel 
low, and engine temperature is controlled 
hrough the exhaust nozzle area. The two 
systems are interlocked by the linkage to 


he common pilot throttle lever (as shown — 


schematically in Fig. 4). 

The fuel-control system contains a con- 
rolling valve of proven reliability to 
nrovide a flow-scheduling regime by main- 
aining a fixed pressure drop across a man- 
1al throttle valve, a simple barometric 
icceleration control, and a flyball topping 
‘overnor. The design incorporates: 

1. Maximum simplification consistent 
vith the job to be done. 

2. A high margin of safety of all com- 
onents, particularly springs and small 
omponents. 

3. The pressure-sensing bellows is so ar- 
anged that the highest pressure is on the 
yutside. Thus, pressure will tend at all 
imes to close any possible bellows rupture. 

4. Stable valve design such that sticking 
f valves will tend to maintain an existing 
uel flow which can be reduced by the 
nanual throttle valve. 

5. The rotating flyball-governor has been 
oven highly reliable by extensive past 
sage. It is highly insensitive to dirt be- 
ause of its rotation. 

The exhaust-nozzle actuator control sys- 
em is composed of a mechanical schedul- 
ng control which directly strokes a pilot 
alve controlling the admission of high- 
ressure oil to the exhaust-nozzle actuator. 
. mechanical feedback completes the servo- 
90p to neutralize the pilot valve. 

The actuator control, containing a link- 
ge computor, converts power lever angle 
nto exhaust nozzle position, subject to 
ver-rides for low-engine rpm and _after- 
urning, and subject to change by an 
utomatic temperature control. The throt- 
le-area relationship is shown in Fig 2. 
ine ABCDEF represents the basic hot-day 
schedule of the computor. An under-speed 
ondition maintains the area at ABB! until 
ie speed is on schedule and the control 
ikes over. Temperature trimming closes 
ie nozzle beyond the hot-day area (CD) 
» area GH or, in afterburning, to area 
K. Until afterburning is actually in op- 
ration, area CDD! is. maintained. 


(Continued on page 46) 
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When YOU want it...is your Plane 


in the 
or 
in the shop ? 


If your industrial airplane flies 600 hours a 
year, it probably spends a month in the shop 
undergoing routine inspections. Why keep 
an expensive investment unflyable so long? 

No need to with Reading’s one-day 50 and 
100-hour inspection service. By appointment, 
you can bring in your Dove or D-18 in the 
morning and fly it away that afternoon. How? 
No short cuts; no hurrying,—just the man 
power and engineered maintenance proce- 
dures for the most thorough inspection your 
aircraft ever had. 

Take a heading for Reading—convenient to 
all eastern cities—and learn how good air- 
craft service can be. 


BIG PACKAGE DEAL 


MODERNIZES YOUR DC-3! 


MORE SPEED > RANGE - SAFETY - CARRYING CAPACITY 


INCORPORATED 


READING 


SVEARAVal-GTEs as TENEGie 
Reading, Pa. 


AVIATION 
Municipal Airport 


1. LARGER ENGINES! New R-1830-94 engines increase cruis- 
ing speed 20 mph. Greater safety thru better single-engine 


performance. 


2. NEW COWL FLAPS! Designed to open on the bottom half 


of the nacelle only, they cut down air flow over the engine, 
keeping it hotter for better performance, reduce maintenance. 


3. GEARED RUDDER TRIM TAB! Mechanical boost linked to 
present trim tab reduces forces by one half. Boosting action 
provides control for absolute safety under all conditions. 
Allows full 1350 hp takeoff with -94 engines. 


4. GEARED AILERON TRIM TAB! Functions similar to rud- 
der trim tab. Gives greater, easier control, yet aids higher cruis- 
ing speed and permits increase of gross weight by 1700 lbs. 


5. EXTRA FUEL TANKS! Tanks containing 200 gallons can be 
installed in each outer wing. This extra fuel steps up range as 
much as 800 miles at average cruising speed, under ordinary 


weather conditions. 


FOR DETAILS: CALL * WIRE * WRITE ¢ VISIT 


AiRESEARCH AVIATION SERVICE CO. 


A DIVISION OF THE GARRETT CORPORATION 
Los Angeles International Airport « Los Angeles 45, California 
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BEECHCRAFTS 
LODESTARS 
MALLARDS 
DOUGLAS’ 


IMMEDIATE DELIVERY FOR IMMEDIATE USE 
Accurate Specifications Upon Request 


Offering an excellent selection of 
only the best 


ATLANTIC AVIATION CORP. 


Teterboro Airport Teterboro, N. J. 
Tel: Hasbrouck Heights 8-1740 


ASSOCIATED 
RADIO 


Carl Fox 
Tony Aguilar 
Lee Lanford 


ASSOCIATED RADIO is 
Distributor for COLLINS 


Dealer for ARC and BENDIX 
LOVE FIELD—DALLAS 


Advertising Rates 
Skymart Section 


$15.00 per column inch for one to five 


issues, $14.00 per column inch for six to 
eleven issues, $12.00 per column inch for 
12 issues on contract basis. Contract rates 
for space units up to full page, for classi- 
field type advertising, available on request. 
Unless otherwise specified all classified ad- 
vertising accepted with the understanding 
that it will be placed in the first issue clos- 
ing after receipt of order. Classified forms 
close 20th of month preceding date of 
issue. Address all correspondence to Clas- 
sified Advertising Dept. 
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444 MADISON AVENUE 
NEW YORK 22, N.Y. 


Remmert-Werner, Incorporated 
Lambert Field, St. Louis, Mo. 
Executive Aircraft 


DC-3 Lodestar Di8S 
Conversion-Maintenance-Parts 
Complete Service & Sales 


SUPER-92 


over 200 mph for your DC-3 


R1830-SUPER-92 engines will cruise your DC-3 at over 200 miles per hour, and climb faster, with 
better and safer single engine ceiling. Super-92’s combine the performance of R-1830-75 and -94 with 
the reliability and weight of -92. Superior cooling and sturdier construction permit a normal 700 HP 


cruise instead of the 600 HP of -92. 


Super-92s, completely CAA approved, combine the reliable-92 crankcase and carburetor system with 
new -75 cylinders and high dome pistons, designed for better cooling, greater strength, higher horsepower, 
and more efficient operation. Many other improvements include rockers, pins, rings, harnesses, all 
bulletins, etc. Super-92 strength and dependability have been proven through thousands of successful 
hours of practical executive DC-3 operation with no structural or other failure. Names of users are 


available to interested parties. 


Super-92 overhaul intervals and costs are the same as -92, with 10% high regular cruising speed, 


maintenance and fuel costs per mile are lower. 


Super-92s can give you 20,000 or more extra miles (32 


average trips) between engine changes—(more maintenance savings.) 
Super-92s are completely interchangeable with -92, with no extra costs. Differences are in the engines 


—not in mounting, cowling, accessories, connections, 


lines, weights, etc. Full guarantee of both the 


Super-92 and your personal satisfaction. Begin a new, faster, safer, more economical operation with your 


next engine change. Make your appointment today with 


ENGINE WORKS 


Lamber Field 


Pratt & Whitney Wright 


St. Louis Mo. 


Continental Lycoming 


Sale CAA Overhaul Exchange 
Mobile Shop—Quick Change Installation at Your Own Airport 


COMPLETE PROPELLER OVERHAUL 


Pick up & delivery in New York area 


Finest Equipment—Experienced Personnel 


INCORPORATED 
READING.PA. 


MUNICIPAL AIRPORT 


CAA Approved Repair Station 
READING AVIATION SERVICE, INC. 


READING, PA. 


NAVCO .*, 


15D Omni, R15 VHF Recvr. 

F-11 Isolation Amplifier 

Bondix: .22..43,2%%25. MN53 Marker Receivers 

TAI18BB VHF 360 ch. Trans. 

RA18 VHF 360 ch. Receivers 

NA-1 ADF Navigation Sys- 
tem 

MN62A Radio Compass Iron 
Core or Flush Loops 

NA-3 VHF Navigation Sys- 
tem 

MNS85 Omni, R. M. I. 

MN97 Omni Mag 

DME-5 Distance Measuring 


Equip. 
B MN 100 Glide Slope Recvr. 
Collins .......... 17L VHF 180 ch. Transmitter 


17M VHF 360 ch. Transmitter 
51R VHF 280 ch. Receiver 
51R VHF Omni, R. M. I. 
51X VHI 360 ch. Receiver 
51Z 3 light Marker Receiver 
51V 20 ch. Glide Slope 
18S MHF 20 ch. Transceiver 
FD-101 Integrated Flight 
System 
NC-101 Navigation System 
Beare) :..5.t eee LVTR-36 VHF 36 ch. Trans- 
ceiver 
s ADF-12, ADF-14 
DOMTY ee ne vee A-12 Autopilot 
C-2, C-4 Gyrosyn Compass 
H-5 Electric Gyro Horizon 
Douglas ......... DC-3,  C-47—All Parts— 
Wings to nuts 


Beechcraft ....... D188, Bonanzas—All Parts 
Goodrich ........ Hayes Brakes—C-47, DC-3 
Deicer Boots—D18S, DC-3, 
Lodestar 
Tires—D18S, DC-3, Lodestar 
Continental ...... E-185, E-205—All Parts 
Pratt & Whitney. R985, R1830-92, -75, -94, 
Super-92 
Wright +) cee R1820 


DC-3 Airline Equipment 

Interiors, Radios, Engines 
Chairs — Hatracks — Airducts — Galleys — Lavatories 
Cargo Floors—Wright Engines, accessories, build- 


ups—Good serviceable condition, as removed for 
executive conversion. 


Lambert Field 
INC St. Louis, Mo. 
* TErryHill 5-151! 


LOCKHEED 
LODESTAR 


Finest Corporation airplane 
available. Fully converted; De- 
luxe interior; Latest radio; Re- 
cent 8,000-hr. inspection. In use 
by Midwest Manufacturer. Avail- 
able immediately. Sell or trade 
for Mallard. No brokers. Ad- 
dress inquiries to: 


BOX #347 


Skyways 


444 Madison Ave.; New York 22, N. Y. 


Modern, Factory Fresh Radio Ne 


SKYWAYS 


SKYMART EXECUTIVE AIRCRAFT 
LOCKHEED PV .] 


HAVE TWO AVAILABLE 
FOR IMMEDIATE SALE 


e 70 HOURS TOTAL SINCE NEW e 


EXCEPTIONALLY CLEAN, WILL STAND 

VERTED. MAY BE INSPECTED AT OUR FORT 
. D 

WAYNE BASE. Be an oe 


CALL or WIRE 
LEEWARD AERONAUTICAL 


P. O. BOX 210 Phone: H-2145 
FORT WAYNE (BAER FIELD) INDIANA 


Delivery 


—In Our Own Hangars 


Today for your immediate inspection 
SUPER-92 DC-3 


All Extra Large Windows 
3 Picture 15 x 60 
10 Cabin 15 x 18 


New enip guarantee, complete 8000 hour overhaul, Super-92 engines, Collins radio, 
Beautiful custom interior, 200 miles per hour. Today’s finest executive air transporta- 
tion. Exterior paint color and design to your own preference. 


Cable “Powplane’”’ Tel.: Murray Hill 6-8477 Other DC 3 Compartmented R1830-94 Executive $150,000 
= 


POWERS & GEORGE Special Wright Powered Executive $ 88,000 
AIRCRAFT BROKERS 
475 Fifth Avenue New York 17, N. Y. 


ALL TYPES OF AIRCRAFT 
LISTINGS SOLICITED M A L LA R D 


Complete Executive Interi- 


or 
Janitro!l Heat, Ship-shore 
phone, etc. 
Complete Executive radio 
Omni VHF ILS ADF MHF LF 
Traded on Super-92 DC-3 


Other Mallard 
Available 


Before you decide . . . Consult 


Mallard 


ON...CUSTOM CONVERSIONS—INTER 
DESIGN—PAINT _JOBS—RADIO—ENINEE 


Major, Minor—MODIFICAT!ONS—AIRCRAFT 
WEIGHING—INSPECTIONS, 50-8000 Hour 


phone HASBROUCK HTS, N. J. 8-1404 
aera BRIDGEPORT, CONN .. 78-0491 
Bridgeport Municipal Airport, Stratford, Conn. 


DOVE 


Autopilot 

VHF, OMNI, ILS, ADF, LF 
Executive Interior 
Traded on Super-92 DC-3 


COMPUTERS, SEXTANTS 


E-6B COMPUTERS (Dalton) with leather 
case ($10.00 value) $7.95, like new $4.95. 
Illustrated direction manual ($3.00 value) 


1.50 
SEXTANTS, bubble average with case 
' ($300.00 value) like new, Fairchild or Link 
$16.85, Bausch & Lomb $26.85. 
KANE AERO EQUIPMENT COMPANY 
| 2308 N. E. 23rd St., Oklahoma City, Okla. 


D1 8S Hydromatic 


NTSO, Relicense 


| VHF VOR ADF etc. 
TWIN  BEECHCRAFTS Esa ss a 
C18S and DI8S Transport—Execllent 

Condition fully equipped from $25,000 Traded on Super-92 DC-3 


Other D185 
Available 


BONANZAS 


New, Demonstrators 
Used, Trade Ins 


-LODESTAR EXECUTIVES 


| Why take less for your money? 
| Ready to go complete from $55,000 


WE INVITE INQUIRIES FOR ANY TYPES 
WINGS, INC., AMBLER, PA. 


CLARENCE CARRUTHERS INC. 


INVERTERS & PARTS 
79 Wall Street, New York 5, N. Y. 
Telephone Cable Address Also TWIN BONANZA Fully Equipped sieee 
HA 2-5034 Clarcarru, N. Y. 


PV-1 Deluxe interior and equipment 
Collins radio, Sperry Gyrosyn, etc. 


LODESTAR Executive interior and equipment 
Traded on Super-92 DC-3 


First Deposits Take—Write, Wire, or Call-Today 


CONTACT EASTERN ON 


single e twin e multi-engine aircraft 


or 
Airline — Corporate — Military Use 
e complete specifications 
e accurate world market report 
Your Direct Inquiry Invited 


EASTERN AIRCRAFT SALES CORP. 


{5 Moore St., N. Y. C. 
Tel.: Hanover 2-0668-9 


Lembet’  REMMERT-WERNER, Inc, Gapov'* Mir. 


Field 


SKYMART 


(Continued from page 45) 


EXECUTIVE TRANSPORT AIRCRAFT 
BEECHCRAFT COcKHEED 
CONVAIR GRUMMAN 
DOUGLAS CESSNA 


AERO COMMANDER 
JIM WELSCH AIRCRAFT SALES 


60 East 42nd Street, Suite 628 
New York 17, New York Murray Hill 7-5884 


We Buy DC-3 and (-47 


—also components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price, 
time, quantity, type engines. 

We are not brokers 


Lambert Field 


Remmert-Werner, INnC.s)" Louis, Ao. 


LEASE 
DC-3 available, with crew, for long 
term lease to Corporation. Very 


FOR DC-3 


reasonable. Airstair Door. Full 


equipment. Skyways Box #344. 


Turbojet Control 
(Continued from page 43) 


The system is designed to incorporate 
the maximum of reliability and fail-safe 
features. The pilot may at any time erase 
all trimming functions by disconnecting 
the electrical power to simulate manually 
a loss of power. Thus, regardless of elec- 
trical or other malfunctions of the trim- 
ming circuitry, the pilot still has a basic 
system available to give him good basic 
control which will provide any degree of 
power, from idle to afterburning, he may 
select. It is so arranged that in case of 
electrical or other failure the pilot can 
continue take-off and fly for an indefinite 
time without endangering the aircraft. 

In summary, we should recognize that 
under the stress of modern jet flight and 
especially under emergency conditions, the 
time available for pilot recognition of a 
condition and his reaction to it precludes 
anything but automatic and _ instinctive 
reaction. Control design must, therefore, 
give consideration to this factor by pro- 
viding a regime such that the pilot will 
instinctively know how and what to do. 

Emergency provisions are a complicated 
subject, but essentially they should pro- 
vide sufficient thrust to enable the pilot to 
safely complete a take-off once he has 
passed his “point of no return.” This dif- 
fers considerably in implication where 
concerned with single- as against multiple- 
engined aircraft. 

Provisions must be made to operate with 
contaminated fuel for sufficient time to 
allow a pilot to complete a take-off and, 
if possible land. 

It has been the intention of the writer 
to convey to the technical world the high- 
lights of a pilot’s viewpoint in the hope of 
provoking further design consideration of 
that over-worked and oft-ignored mortal, 


the thottle jockey. tr 


This article is an adaptation of a paper 
presented by Mr. La Croix at the Annual 
Meeting of the SAE at Detroit. 
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Power Required Curve 
(Continued from Page 13) 


ing a take-off from a muddy field. The 
tail may have been held low in order to 
obtain as much lift as quickly as possible, 
resulting in a stall take-off. In all probabili- 
ty, even though the plane may have just 
cleared the ground, its partially stalled 
attitude prevented further acceleration and 
climb-out, so power was cut for another 
try at it. 

A more common condition is that where 
a large aircraft is set up for long-range 
cruise and will stabilize out at an airspeed 
of, say, 150 IAS after climb to flight level. 
However, if the aircraft is dived down 
gently for a hundred feet or so, the air- 
speed will build up and then stabilize out 
to, say, 180 IAS; an increase of 30 mph 
which is no small increment in long-range 
flight operations. 

The fact remains that the phenomenon, 
though more likely to occur with under- 
powered aircraft at high gross weights, 
can occur with any aircraft, and is apt to 
be experienced on multi-engine aircraft at 
high gross weights and low speeds where 
one or more engines fail and only a small 
margin of climb performance remains. 

The factor which primarily determines 
whether or not this condition is reached 
is airspeed. 

Before continuing with the discussion, 
it is important to consider some aerody- 
namics with respect to Thrust Horsepower 
Required (THPr) curves and Thrust 
Horsepower Available (THPa) curves. 
Basically, a power-required curve is a plot 
of Thrust Horsepower Required for flight 
at airspeeds from stall on up to the maxi- 
mum flight speed. The curve looks like the 
one shown in Fig. 1 

Notice in particular that the THP re- 
quired for flight at speeds close to stall 
speed is higher than that required for 
speeds somewhat above stall. The curve 
then proceeds upwards at the higher yelo- 
cities requiring increased THP. The mini- 
mum power to maintain flight is at the 
bottom of the curve at point M. Plots of 
THP-required curves are seldom available 
to the lay pilot and usually can only be 
obtained through the aerodynamics depart- 
ments of the manufacturers. These curves 
are plotted for various gross weights, al- 
titudes, and airplane configurations. For 
our purposes, we will assume one condi- 
tion for a fictitious twin-engine airplane. 
The conditions assumed are that the air- 
craft is in the take-off configuration at 
maximum weight at sea level. 

It is important that we understand that 
the THPr curve shown in Fig. 1 is a com- 
bination of two separate and distinct curves 
which are shown in Figs. 2 and 3. 

Figure 2 is a plot of the induced THPr 
due to wing drag. Since at low speeds 
the wing angle of attack is high, the in- 
duced wing drag is high and, therefore, 
the induced THPr for the wing for flight 
is high, decreasing at higher velocities and 
lower angles of attack to a minimum at 
maximum velocity. Figure 3 shows a plot 
of parasite THPr due to drag of items 
such as fuselage, wings, tail, wheels, etc. 
This curve starts out from the left at 0 
velocity and 0 THP and increases in slope 
to the right, with maximum THP required 


at maximum velocity. If Figs. 2 oa 3 are 
superimposed (as in Fig. 4) and their 
ordinates added together, we arrive at the 
total THPr for the wing and parasite items | 
(shown as a dotted line) for the complete” 
airplane which already has been shown i in 
Fig. 1. q 
Now that we have a THPr curve for our 
airplane, we must go a step further and — 
add a Thrust Horsepower Available curve — 
(THPa) to the graph in order to arrive 
at the complete performance picture. This 
is shown as two curves in Fig. 5; one — 
curve for both engines operating at T.O. — 
power, and one curve for one engine at 
T.O. power. 
Notice how the THPa curves slope up- — 
ward to the right. This is because of — 
variations in prop efficiency and other fac- 
tors varying with increasing velocity. Point — 
D represents the maximum velocity ob-— 
tainable in level flight with both engines 
at T.O. power. This is the point where the | 
THPa for both engines crosses the THPr — 
curve. At speeds lower than that corre- — 
sponding with point D, excess power is 
available which can be converted into rate 
of climb. For example, take point B on the — 
THPa curve for both engines. The differ- — 
ence between B and B! represents the — 
excess THP which can. be converted to | 
rate of climb. It appears that this is about — 
the maximum height between these two — 
curves. The corresponding velocity straight — 
below BB! would then be the speed for 
best rate of climb on two engines. The — 
actual rate of climb can be calculated by © 
the formula: 4 


Re (ft/min = Excess THP x 33000 


Weight 


In order to fly at a speed higher than 
that corresponding with V-max at point 
D, the airplane would have to descend. 


one-engine operation, curve AC. Notice that | 
this curve crosses the THPr curve at two 
points, A and C, where both points are ~ 
above the stall speed Vs. For the single- — 
engine T.O. power condition set up in the © 
cockpit, points A and C are two conditions © 
where for the same RPM and Manifold — 
Pressure the airplane will just maintain 
level flight. At any point between A and — 
C, a THP differential exists which can be 
converted into climb (small, but positive). 
Beyond point C the airplane must descend 
in order to fly at an airspeed higher than 
that corresponding with point C. At speeds — 
lower than that corresponding with point — 
A the airplane must also descend since the — 
THPa becomes less than the THPr. We _ 
are now at the crux of the discussion— 
the fact that in a speed range above stall- 
ing it is possible to be flying at a speed — 
at which it is actually not possible to 
climb, or to even maintain altitude. If 
altitude were held, the airspeed would@ 4 
drop gradually until the airplane stalled. 4 
The only way to get out of this conditional 3 
that is, to get back into the positive rate- : 
of-climb range between points A and G 
is to either add more power (which we 
assume not possible) or to increase air- 
speed by diving. Once this is done, the 
airplane can then begin to climb since a 
positive differential of THP now exists. _ 
Conditions could exist, however, where the — 

(Continued on page 48) 
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Rates for Undisplayed Classified Advertisin 
prepaid with order. Add 4 words if Box 
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USED PLANES FOR SALE 


16 CAN SAVE YOU HUNDREDS. Read our 
ellaneous advertisement. Aircraft Listing 
sau, 1907 Archer, Chicago, Illinois. 


CESSNA 


; SALE: Cessna 195, 1948 Model. Jacobs 

HP Engine, just top overhauled and re- 
osed. VHF, OMNI, Bendix ADF. New seat 
srs. High polish. Never damaged. Price, 
00. Contact A. B. Berkstresser, Ashland Oil 
efining Company, Phone 1860, Ashland, Ky. 


10 CAN SAVE YOU HUNDREDS. Read our 
sellaneous advertisement. Aircraft Listing 
eau, 1907 Archer, Chicago, Illinois. 


EXECUTIVE TRANSPORT AIRCRAFT 


} COMPLETE market reports of available 
ch, Convair, Curtiss, Douglas, Grumman, 
kheed or other multi-engine aircraft, write 
vail Willian C. Wold Associates, 516 Fifth 
., New York 36, N. Y., Telephone Murray 
7-2050. 


0 CAN SAVE YOU HUNDREDS. Read our 
sellaneous advertisement. Aircraft Listing 
eau, 1907 Archer, Chicago, Illinois. 


AERONAUTICAL BOOKS 


RNING—CAA EXAMINATION IS_ BEING 
ANGED. THE NEW OPEN BOOK EXAMINA- 
N IS NOW OFFERED THE COMMERCIAL 
DT. PREPARE FOR YOUR RATING WITH 
[ABLE ZWENG BOOKS. The following out- 
ding books by Charles A. Zweng lead the field 
prepare you for your rating. Included with 
1 book are authentic examinations with new 
erial not available elsewhere. Also included 
. late Government Weather Map pertinent 
he examination. Why take a chance? Zweng 
ks include: Airline Transport Pilot Rating 
)0; Flight Instructor $3.50; New Revised 
ght Engineer Rating Book” $4.00; Link 
ructor $4.00; Private & Commercial Rating 
th text material to aid you in the “New 
n Book Examinations”) $4.00; Radio and 
rument Flying (with new examinations) 
10; Meteorology for Airmen $3.00; Air- 
t and Engine Mechanic including hydrau- 

weight and balance $4.00; Parachute 
hnician Rating $3.00; Flight Dispatcher 
uding Control Tower rating $4.00; Civil 
Regulations $1.00; Airport Operation and 
agement $4.50; Zweng Aviation Dictionary 
10; Practical Manual of the E6B computer 
10; Ground Instructor Rating $4.00; Lead- 
Airline Executives and Pilots owe their 
ess to early training with Zweng books. Pan 
rican Navigation Service, 12021-22 Ven- 
Blvd., N. Hollywood, Cal. (Free Catalog.) 


JIGATOR Rating Examinations included in 
» Aeronautical Navigation by Charles A. 
ng, $3.00; Fairchild Surplus. (Electrical 
rage) Sextant $17.50; PILOTS supplement 
- training. Order ‘‘Ground Instructor” $4.00 
“Ground Instructor’s Rating” $4.00; Ex- 
sations included. These books by “Zweng” 
are you for increased earning power. Pan 
rican Navigation Service, 12021-22 Ven- 
Blvd., N. Hollywood, Calif. 


LET RACEPLANE: Homebuilt, Speedy, Eco- 
ical, Low-winged Monoplane. Blueprints 
0. Corb Craft, 81 Elmerston, Rohester 20, 


* 


{RCH 1954 


FLYING THE OMNIRANGE by Charles A. 
Zweng, New second edition fully illustrated, 
designed to aid the pilot in flying the new 
Omnirange Stations being establisehd by the 
C.A.A. Order C.0.D. or postpaid. Deluxe edi- 
tion only $4.00. New “Helicopter Rating” 
(First Edition) 325 pages, illustrated, by 
Charles A. Zweng examinations included $4.75. 
Important books on aviation by other authors 
include: “Safety After Solo” $3.50; “Stick 
and Rudder” $5.00; “Jet Aircraft Power Sys- 
tems’? $6.00; Crop Dusting (set of 6 manuals) 
$12.00; ‘Air Stewardess Log Books Deluxe” 
$2.00; other Logs $1.00 up. New “Steele” 
Log Book DeLuxe $1.50; Senior Pilot Log 
Deluxe 256 pages $4.70; ‘‘Airline Pilot Log” 
Deluxe, 256 pages $4.70; “Air Navigator Log’’, 
$2.00; “Flight Engineer Log”, $2.00; ‘Pilot 
Log Military Type’, $2.00; Meteorology with 
examinations $3.00. Pan American Navigation 
Service, 12021-22 Ventura Blvd., N. Holly- 
wood, Calif. (Free General Catalog) 


AERONAUTICAL PUBLICATIONS 


CAA EXAMS: Obtain your CAA licenses by using 
a Ross guaranteed questionnaire based upon the 
current CAA exams. Our frequent revisions in- 
sure you receiving the latest authentic “multiple 
choice examinations including maps’. Select 
your Ross questionnaires from the complete list 
below: ‘‘Commercial Pilot $4.00’; “Instrument 
Pilot $4.00” “Airline Transport Pilot $4.00”; 
“Flight Instructor $4.00”; Private Pilot $1.00”; 
“New Civil Air Regulations Manual for Pilots 
50c”; “Engine Mechanic $3.00”; “Aircraft 
Mechanic $3.00”; “Flight Engineer $4.00”; 
“Fundamentals of Instruction $1.50”; ‘“‘Meteor- 
ology Instructors $2.50”; ‘“‘Navigation Instruc- 
tors $2.50”; ‘Engine Instructors $2.50”; 
“Aircraft Instructors $2.50”; C.A.R. Instructors 
$2.50”; “Control Tower Operator $3.00”; 
“Parachute Rigger $3.00”; Career Opportuni- 
ties in Aviation Manual 15c”’; Special Limited 
Offer! A complete Ross Library consisting 
of the above 18 books for only $15.00. 
This introductory offer is for a limited time 
only, so take advantage of its tremendous sav- 
ings today! Order Postpaid or C.O.D. direct 
from Ross Aero Publishers. Administration Bldg. 
Box 7071-B, Commercial Airport, Tulsa, Okla. 


CAA EXAMS. We have all the complete guaran- 
teed exams for each rating also booklets that 
tell how to get the rating. The exams are re- 
vised weekly and are based on the exact word 
for word CAA exams. The booklets contain 
diagrams, short cuts, clear explanations of every- 
thing you should know, do and have to get the 
rating. Save money, studying and time by 
ordering on a guaranteed 10 day trial basis. 
Commercial Exams. Commercial Booklet, In- 
strument Exams, Instrument Booklet, ATR 
Exams, ATR Booklet, A Mechanic Exams, E 
Mechanic Exams, A & E Booklet, Flight In- 
structor Exams, Flight Instructor Booklet, Pri- 
vate Exams, Private Booklet, also any unlisted 
rating exams. Any item $5.00. Special %4 price 
if you order any 4 items for $10.00. Acme 
Flying School, Meacham Field, Ft. Worth, 
Texas. 

LEARN TO FLY with the Aviation Cadets. Men 
18 to 27 get $105 a month while learning. 
Prepare quickly for qualifying examinations. 
Guaranteed “Practice Tests” with answers— 
Cadet and officer Candidates—each $3.25. 
Both $5.00. Prepaid. Cranwell Books, Air In- 
stitute, Adams, Mass. 


pagri Ea cree cs eee a ee 
PASS CAA EXAMS. The exact word for word 


copies of the new CAA exams in the basis of 
our questions and answers. You get our old and 
new sets including a guarantee. Order yours 
now on a 10 day trial basis. All subjects for 
any rating $10.00. Any 4 ratings $20.00. Exam 
Clerk, Box 1073-A, Washington 13, D. C. 


g: 25¢ per word, minimum charge first 10 words $2.50, 
Number is included in lieu of advertiser’s name and address. 


AVIATION EQUIPMENT & SUPPLIES 


GOGGLES AN6530, clear lense, metal frame 
$3.25. Flying Equipment Sales Co., 1641-5 W. 
Wolfram St., Dept. S, Chicago 13, II. 


PILOT LICENSE CASES PI, genuine black 
morocco leather, $2.50 each, plus 20% F. E. 
tax. Flying Equipment Sales Co., 1641-5 W. 
Wolfram St., Dept. S, Chicago 13, IIl. 


A2 JACKET, horsehide or goatskin leather, 
rayon lined, zippered and wool knit waist- 
band and cuffs. Size 36 to 46 $17.95 each, 
size 48 & 50 $18.95 each. New. Sent postpaid 
if remittance accompanies order, otherwise 
C.O.D. Flying Equipment Sales Co., 1641-5 
W. Wolfram Street, Dept. S, Chicago 13, Il. 


MICROPHONE T38C, new, with coiled cord, 
$8.75. Flying Equipment Sales Co., 1641-5 
W. Wolfram St., Dept. S, Chicago 13, Ill. 


L2A AAF Intermediate Jacket, blue nylon, 
quilted rayon lining, wool interlined, knit cuffs 
and neckband, size 36 to 46. new. Price $10.95 
each. Sent postpaid if remittance accompanies 
order, otherwise C.O.D. Flying Equipment Sales 
Co., 1641-5 W. Wolfram St., Dept. S, Chicago 
P35 ally 


BUSINESS OPPORTUNITIES 


START your own aviation business with little 
capital. 47 opportunities. Details free. Christo- 
pher Publications, Holtsville 23, N. Y. 


CHARTS & MAPS 


AVIATION Charts now available from our new 
Chart Division. We are agents for the Coast 
and Geodetic Survey. Our service includes 
Aeronautical Sectional. World Aeronautical, Di- 
rection Finding, Navigational Flight, etc. Dis- 
tributors for New Plastic Relief Map of the 
United States $37.50. (Free Catalog.) Pan 
American Navigation Service. 12021-22 Ven- 
tura Blvd., N. Hollywood, Calif. 


HELP WANTED 


FOREIGN & LATIN AMERICAN EMPLOYMENT. 
1954 “Foreign Service Directory” Originator of 
Job News by Copyright, gives Up-To-Minute 
facts on Military & Civilian Construction; Cana- 
dian, Alaska Construction; Major Oil compa- 
nies; Aviation; Manufacturers; Steamship lines; 
Mining; Importers-Exporters; How-When-Where 
to apply with application form. Free Hot list 
firms hiring. $1.00 postpaid. Global Reports, 
Box 883-SS, Hollywood 28, Calif. 


ALASKA ! ! ! Last American Frontier. $1.00 
brings 1954 Business Directory & Government 
Map. Military & Civilian Construction; Hom- 
stead & Highway facts; Mining, Aviation, Fur 
Farming; Grazing, Timber, Travel directions. 
List of firms hiring. How to apply. Alaska Op- 
portunist, Box 92, SS, Hollywood 28, Calif. 


INSTRUMENTS 


E-6B COMPUTERS, Dalton, with 30 page direc- 
tion booklet, like new $4.95, with leather cases 
$5.45 ($10.00 value). 20% discount on lots 
of 12. SEXTANTS, Fairchild or Link, bubble 
averaging type, with carrying cases, like new 
$16.85. Money back guarantee. Kane Aero 
Equipment Co., 2308 N.E. 23rd St., Oklahoma 
City, Okla. 


(Continued on page 48) 
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INSTRUMENTS 


NAVIGATION INSTRUMENTS: New Batori (all 
metal Precision Computer) Pocket size, 4% 
inches, with Leather case and _ Instructions 
$15.00. Fairchild averaging sextants new sur- 
plus $47.50; Bausch & Lomb Sextants, new 
condition $49.75; Hamilton Master Navigation 
Watches $85.00. Dalton Model “‘G” Computer 
(mew) $7.50; Weems Mark II Plotter $2.00; 
Dalton E-6B Computer $10.00; ““New Pressure 
Pattern Drift Computer,” $2.50; New Pan 
American A-2 Dead Reckoning Time. Speed, 
Distance Computer DeLuxe with Leatherette 
Case $3.00. American Airlines computer $6.00; 
(Free Catalog.) Pan American Navigation Serv- 
ice, 12021-22 Ventura Blvd., N. Hollywood, 
Calif. 


FREE CATALOG describing famous Weems navi- 
gation aids and instruments. Send today. Weems 
Mark II Plotter (statute miles) $2.00 Weems 
Mark II N Plotter (nautical miles) $2.50; Dal- 
ton E-6B Computer $10.00; Dalton Mark VII 
Computer $5.00; Link Bubble Sextant $37.50; 
many navigation books including FLYING THE 
OMNIRANGE. Zweng $4.00; INSTRUMENT 
FLYING. Weems and Zweng $4.50; ELEC- 
TRONIC NAVIGATION. Orman $4.50; 
LEARNING TO NAVIGATE, Weems and 
Eberle $2.00; STAR CHART, Illyne $1.00; 
complete line of government charts and publi- 
cations. Do as other navigators, pilots and 
students do. Select your navigation aids and 
instruments from the Weems Catalog. Send for 
it today. Address Department 9, WEEMS 
SYSTEM OF NAVIGATION, ANNAPOLIS, 
MD. 


FOR SALE—Sperry A-12 Autopilot consisting of 
the following units: Servo Controller w/Filter 
656541; Pedestal Controller (Large) 664159; 
Vertical Gyro 656518; Phase Adapter 661102; 
Repeater Amp 661953; Compass Repeater (Dial 
Type) 664158M; Compass Control 656519; 
Trim Tab Servo 664556-11; Aileron Servo 
Model S1-104020B—656542-161; Rudder Servo 
Model S$1-148-30B—656542-161; Elevator Ser- 
vo Model $1-148-30B—656542-161. Write, call 
or wire A. J. Sundell, Southwest Airways Com- 
pany, South San Francisco, California. Tele- 
phone Plaza 5-9200. 


MISCELLANEOUS 


$2.00 can save you hundreds. It’s NEW!! Now 
you can receive information each month on 
hundreds of aircraft for sale throughout the 
United States. At a glance you will know what 
is available, hours, date licensed, price, etc., of 
practically every type of airplane manufactured. 
We tell you who own the aircraft and you deal 
direct, saving time, eliminating hours of travel, 
and by knowing the market you get the best 
deal possible. You can receive your first copy 
listing aircraft for sale IMMEDIATELY. DON’T 
WAIT!! Send $2.00 TODAY for a full year’s 
subscription. Aircraft Listing Bureau, 1907 
Archer Ave., Chicago. 16, Ill. 


PATCHES: Military or Civilian wings stamped 
with gold or silver. Wings and name $1.00 
each, 3 for $2.00. Names only 2 for $1.00. 
JULIE’S LEATHERCRAFT, Lone Tree, Iowa. 


BUY WHOLESALE—DIRECT FROM US—25,000 
Items, Catalog 25c. (Refundable). Matthews, 
1472-V6 Broadway, NYC 36. 


YOUR Leather Jacket renovated expertly. FREE 
circular. Berlew Mfg. Co., Dept. 33, Freeport, 
N.Y. 


16” CUSTOM BUILT scale models complete with 
desk mounting pedestals: Beech, Cessna, Ryan, 
$35.00 each. Piper Tripacer, $45.00. Aero 
Commander, $50.00. Furnish color scheme de- 
sired. Christie Batlas, Summit, New Jersey. 
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Power Required Curve 
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airplane might be too low to permit diving 
for extra speed. 

It is well to keep in mind that on some 
aircraft with high gross weight and partial 
power, it may be possible to have a nega- 
tive rate of climb at speeds considerably 
higher than the minimum control speed 
of the airplane on single engine. For this 
reason it becomes obvious why it is im- 
portant to accelerate to at least V2, the 
minimum recommended take-off and climb 
speed of the airplane, and as quickly as 
possible thereafter to accelerate to the 
recommended best single-engine rate-of- 
climb speed of the airplane, and then, of 
course, on up to the recommended normal 
climbing speed of the airplane, assuming 
the engine operation is normal. These 
techniques become even more important to 
the executive pilot who may be operating 
heavily loaded out of airports above sea 
level and not subject to T category re- 
strictions on weight such as would apply 
to an air carrier to insure adequate per- 
formance in the event of engine trouble. 
Inadvertant take-off at too low an airspeed 
with subsequent engine loss, or reduction 
of airspeed to too low a value during en- 
gine failure after take-off are the main 
considerations which might lead to dif_i- 
culty. 

Two classic examples of attempts to 
take-off on the back side of the power- 
required curve at full power can be fairly 
well interpreted from the accident reports 
covering two foreign jet transports which 
attempted to pull off the ground too soon. 
Neither aircraft was able to continue flight 
and both crashed beyond the boundaries 
of the field. Ground effect, which has been 
intentionally avoided to simplify this dis- 
cussion, was probably responsible in part 
for rendering the aircraft airborne at too 
low an airspeed and giving a false sense of 
performance. Unfortunately, any increased 
performance gained by ground effect de- 
creases rapidly to 0 once the airplane 
breaks ground and begins climbing. In the 
main, however, the fact is that at the air- 
speed at which flight was attempted on the 
take-off run, the power available for flight 
was very close to and probably a little 
less than the power required, resulting in 
inability of the aircraft to continue accel- 
eration to higher speeds and climb rates. 
Fortunately for jet aircraft, the ‘engines 
are being improved to the point where 
greater static thrust ratings are resulting 


Regions of 
negative performan 


in improved acceleration characteristics 
the low-speed range. Propeller-driven ai 
craft have an inherent advantage in havi 
high-thrust characteristics in the low-sp 
range which tend to accelerate the aircra 
through the take-off speed range very | 
rapidly. 2 

In closing, it might be emphasized again 
that the aircraft manufacturer’s recom 
mended airspeeds should be adhered 
particularly in the event of emergenc 
Flying an exact airspeed to get maximu 
climb performance is not nearly as imp 
tant where plenty of power is availa 
as it is under partial power conditions 
With partial power the airspeed ra 
where positive performance can be obtai 
can become very narrow, and un 
certain conditions may be extremely 
portant to hold exactly for positive 
formance. For this reason it is recommen 
that airspeed indicators occasionally be 
calibrated so that a pilot knows whether 
they are reading correctly in the criti 
ranges. For instance, if the minimum co. 
trol speed of a particular aircraft on sin 
engine is 85 IAS but the cockpit read 
due to instrument error is 5 mph high, the 
pilot could believe he had reached 85 IAS 
when actually he is only at 80 IAS. By 
the same reasoning, he could also be off 
on recommended speeds for best climb and 
other speeds for normal and single-engine 
operation. - 
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BE A JET PILOT! 


Fly the fastest, hottest, fanciest | 
jets in the air! Win those wings j 
in the Air Force together with a _ 
commission and earnings of over _ 
$5,000 a year. See your Air Force | 
Recruiter now. i 
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Any day, at the SPARTAN Hangars, you can see the personal and business planes 
of who’s who in American industry. One day it’s the plane of one of America’s 
leading food manufacturers. Another day and the personal plane of a Detroit motor 
tycoon arrives. Here, you will see the aircraft of many of the nation’s leading oil 
companies. Perhaps tomorrow it will be the mammoth transport of a religious or- 
ganization, used to carry missionaries to the far corners of the earth. 


Most every day of the year you'll see these planes coming for the regular care and 
attention that the owners know they can rely on at SPARTAN. Their owners and 
pilots know that they can get every service here quickly and efficiently. No mat- 
ter how small or how large the job, it gets the same careful, speedy attention. 


You and your firm should know more about what SPARTAN has to offer. A letter, 
phone call or telegram will get quick action. Give us the opportunity to show you 
how SPARTAN can serve you. 


-.. Your Airplane is Always in 


SPARTAN AIRCRAFT COMPANY 
AVIATION SERVICE DIVISION 


MUNICIPAL AIRPORT MERCER COUNTY AIRPORT 


Repair Station No. 50 
TULSA, OKLAHOMA 


Repair Station No. 3530 
WEST TRENTON, NEW JERSEY 


These weather items 
prepared in 


consultation with 
the United States 
Weather Bureau 
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CIRRUS — Long distorted streamers (above) identify the ALTO-CUMULUS-— Use the roll structure of such clouds 
strong, shearing winds of the recently discovered JET to determine wind direction aloft. Wind blows across the 
STREAM. Generally, streaking from NW—means continued corrugations at right angles to the rolls. Expect light to 
fine weather. Spreading from SW—possible rain. moderate turbulence when flying near these clouds. 


PHOTO = PAN AMERICAN WORLD AIRWAYS 


STRATO-CUMULUS — Look for smooth flying above this CUMULO-NIMBUS-—The thunderstorm cloud commonly 
flat cloud deck. The top surface marks an inversion where called a “CB”. Watch for squall line development when 
temperature increases with altitude. Be careful of icing “CB's” begin to line up northeast — southwest in late 
when descending through the deck in winter months. afternoon. Such danger usually decreases by midnight. 


Just as it pays to know the weather, it pays to know the 


products that go into your plane. That’s why it’s smart to 
fly with famous Flying Red Horse aviation products. They 
have the approval of every major aircraft builder...surpass og te 

the rigid specifications of the Army and Navy... have been the Mobi loil 


choice of every leading air pioneer since the Wright Brothers. 


Fly farther...smoother...safer with the Flying Red Horse! 


SOCONY-VACUUM OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP 


